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PREFACE 

TO FIFTH EDITION. 



This book is a record of the methods, facta 
and doctrines which the author, for many years, 
has found useful in the practice of hia pro- 
fession. No doubt the time has come when 
skiagraphy by X-rays should be reckoned among 
the methods of physical examination of the 
chest, yet inasmuch as few medical men possess 
the necessary apparatus, the topic has been 
excluded irom the present book.* Great pains 
have been taken to use technical words in their 
proper aDd original meaning. The sense of 
words clearly defined baa not been perverted, 
nor have new words been introduced to denote 

' A completfl treatise on this subject in kbout to be 
poblUhetl bj Dr. Hugh Walsliani and Dr. Oeo. n^LniEon 
Orion i "The X-rajs in the clinguoaia o! iliseasea of the 
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signs already well denominated. Mach of the 
difBcalty of teaching anscoltation and per- 
cussion to students is due to neglect of these 
plain rules. 

The pleasing duty remains for the author to 
acknowledge the help which he has received in 
the preparation of this edition from Dr. T. J. 
Herder, 

Atigusty 1906. 
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PHYSICAL EXAMINATION OF 
THE CHEST. 



INTRODUCTORY. 

PHYSICAL EXAMINATION AND PHYSICAL SIGNS. 

PHYSICAL Examination relates to those 
phaenomena which a person examining can 
discover for himself by means of his own senses, 
and without any reference to the sensations of 
the patient. Most parts of the body may 
undergo a physical examination ; the immediate 
results thereby obtained are called Physical 
Signs.i 

1 "When a man hath so often observed like antece- 
dents to be followed by like consequents, that whensoever 
he seeth the antecedent, he looketh again for the conse- 
quent ; or when he seeth the consequent, maketh account 
there hath been the like antecedent ; then he calleth 
both the antecedent and the consequent, signs one of 
another.** Hobbes : Human Nature, Chap. IV. par. 9. 
Cf. Computation or Logic, Chap. II. par. 2. 

G.A. B 



2 INTRODUCTORY. 

The present book is devoted to an exposition 
of the methods and results of physical examina- 
tion of the organs contained in the thorax : 
namely, of the lungs and pleuras, the heart and 
pericardium, and the mediastinum, including the 
large bloodvessels. 

The First Part treats of the physical signs 
considered in the abstract ; the pure science of 
the physical signs. 

The Second Part treats of the physical signs 
considered in their subservience to the discovery 
of disease ; the applied science of the physical 
signs. 



PAET THE FIEST. 



CHAPTER I. 

METHOD OF EXAMINATION. 

SUPPOSE a patient with the chest exposed, 
ready to undergo a physical examination : 
the physician first of all carefully surveys the 
chest with his eye, this is Inspection : next, with 
his hand, this is Palpation : he next strikes the 
chest. Percussion : and lastly he puts his ear 
upon the chest, Auscultation. 

Whenever convenient, the patient should 
remove all clothes from the upper part of the 
body down to the waist, and stand opposite to 
the physician. Needful deviations from this 
rule will be suggested by the good sense of the 
examiner at the proper time. 
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CHAPTER II. 

INSPECTION. 

INSPECTION discovers the shape of the chest. 
First ; the shape such as it is when the 
thorax is at rest ; that is to say, at the end of 
an ordinary expiration and during the diastole 
of the heart. Secondly ; the ceaseless tempo- 
rary changes in shape which the chest undergoes 
during life, in consequence of the respiratory 
and circulatory movements. 

SECTION I. 
SHAPE OF THE CHEST AT REST. 

A transverse section of the chest upon a hori- 
zontal plane approaches to the figure of an 
ellipse ; between the long and short axes of 
which (that is to say, between the breadth and 
deptli of the chest) there is a certain proportion. 
Knowledge of this proportion is the key to 
knowledge of the shape of the chest in health, 
and the unilateral and bilateral changes which 
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that shape undergoes in disease. Ciianges in 
the length or height of the cheat from above 
downwards, changes in the dii-ection of the ribs, 
in the width of the iuttrcostal spaces, in the size 
of the costal angle, in the arching of the spine 
and stemum, in the heiglit of the shouldere, and 
in the projection of the shoulder-blades ; all 
these have a definite i-ektion to chang«:s iu the 
shape of the horizoutal ellipse, 

When the axes of the ellipse are nearly equal 
in length, and the horizontal plane is nearly 
circular in outline, the cheat is short from above 
downwards (the floating ribs being excluded 
from consideration), the riba approach the 
horizontal, the intercostal spaces in front are 
narrow, the costal angle is obtuse or open, the 
aternuio is arched, the skoulders are high, and 
the BcapulsQ lie flat on the ribs. On the other 
hand, in proportion as the transverse axis of the 
ellipse exceeds in length the anteropoaterior, the 
chest becomes long, the riUi slope downwards, 
the intercostal spaces in front are wide, the 
costal angle is acute, the sternum is straight, 
the shoulders are low, and the corners of the 
shoulder-blades project from the ribs. The 
former is the chtst of inspiration or exponsinn, 
the latter is the chest of expiration or contraction. 
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Article I. — Shape in Health. 

We may conceive an idea or a type of what 
the perfect human chest should be. But the 
ideal shape is seldom realised ; deviations from 
the type are present in nearly all persons, who 

Fig. 1. 





Circumference = 89 centimeters. 

Transverse section of healthy a4ult chest upon level of 
stemoxiphoid articulation. 

nevertheless may be in soundest health. The 
more important of these deviations will be 
described under the title of subtypical. 



^ J, — THE TYPICAL SHAPE. 

In new-born children the axes of the ellipse 
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are almost equal ; the thorax is nearly as deep 
as it is broad, and is not far from circular. 
As growth proceeds the breadth of the chest 
increases more quickly than the depth ; so that, 

Fig. 2 




Circumference = 40*5 centimeters. 

Transverse section of chest of an infant aged 9 months. 
(A circle drawn within the tracing for the sake of comparison.) 

by the time the child has cut his milk teeth, 
a strongly elliptical shape is established. The 
disproportion between the axes becomes greater 
and greater (but with diminishing rate of yearly 
increase) until the body is fully developed. 
After maturity no further changes occur, 
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until those morbid conditions, which are the 
almost necessary companions of old age, begin, 
in most persons, to alter the typical shape, and 
to make the chest acquire, in the second child- 
hood, much the same figure that it had in the 
first. 

The Cyrtometer is an instrument by means 
of which the shape of the chest may be exactly 
ascertained and registered. Originated, both in 
notion and in name, by Felix Andry,^ it was by 
Woillez^that the cyrtometer was first made 
really useful in physical diagnosis. I have 
introduced a cheap and perfect cyrtometer 
which consists of two pieces of composition gas- 
pipe, drawn out to a diameter of the eighth of 
an inch, and united by a piece of caoutchouc 
tubing. The instrument, after having been 
accurately applied to a given circumference of 
the chest, is removed, and will then afford a 
tracing of that circumference. The composition 
alloy is slightly, though but slightly, resilient : 
wherefore it is well to determine the antero- 
posterior diameter of the chest by means of 

^ Manuel de diagnostic des maladies du coeur : Paris, 
1843. A book which I have not been able to procure. 

2 Recherches cliniques suv I'emploi d'un nouveau 
proc^de de mensuration dans la pleuresie. Paris, 1857. 
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calipers, and so to correct the cyrtometer before 
tracing the outline. The arms must hang by 
the sides of the cbest while the cyrtometer is 
adapted thereto : for when the arms are raised 
or held forward the shape of the chest is changed. 
It is needless to add that the cyrtometer is the 
best means of measuring the chest. 

In order to illustrate the statements just 
made respecting the different shapes of the 
thorax at different ages, I will give some actual 
measurements, taken upon the level of the 
sternoxiphoid joint, and so calculated that the 
circumference always = 100. 



Age. 


Actual circumference. 


Ratio of diameters 
to circumference. 


Antero- 
posterior. 


Trans- 
verse. 


3 months... 

2 years 

34 years 

48 years 


14| inches (37 -50.) ... 
18 „ (45-75C.)... 

291 „ (75c.) 

35 „ (89c.) 


26 
26 
26 
27 


29 
32 
35 
31 



The chests measured were all perfectly healthy, 
saving the last, which was emphysematous. 

The semicircumference of the right half of the 
chest is usually a trifle greater than that of the 
left ; the maximum of difference, on the nipple 
level, being an inch and a quarter. The nipples 
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are seated on the fourth interspaces. The 
manubrium joins the body of the sternum at an 
angle, level with the second rib ; the angulus 
Ludovici,^ which affords an easy and trustworthy 
guide in counting the ribs. 

It is convenient to regard the chest as mapped 
out by certain vertical lines, whereby we can 
indicate the exact longitudinal situation of any 
physical sign. The following vertical lines will 
be found sufficient : the midstemal, right or left 
side-sternal, parasternal (i.e. midway between 
the side-sternal and nipple lines), nipple, mid- 
axillary, scapular (i.e. the angle), and the verte- 
bral groove. The horizontal level or latitude is 
indicated by reference to the clavicles, ribs, 
intercostal spaces, nipples, and stemoxiphoid 
articulation. 

% II.— SUBTYPICAL SHAPES. 

There are certain deviations from the typical 
shape of the chest which are present in a large 
number of persons free from any disease of the 
thoracic organs. And, partly for this very 

^ The origin of this term is uncertain : it is commonly 
supposed to refer to P. C. A. Louis, but I have not met 
with the least allusion to the sternal-ridge in any of his 
wiitings. 
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reason, bnfc chiefly because these deformities 
indicate pulmonary disease in the past, or a 
tendency to it in the future, they are worthy 
of attention. They are of five kinds, to wit, 
the alar or pterygoid, the flat, the transversely 
constricted, the pigeon, and the rickety chests. 

i. The Alak Chest. — It has been known 
from of old that many persons predisposed to 



Fig. 3. 




Oircamference'.= 59*5 centimeters. 

Alar Thorax. 

Tracing taken from a child. The dotted line indicates the shape 
of the chest of a healthy child of the same size. The circumfe- 
rential measurement refers to the alar thorax. 

phthisis manifest their predisposition by an 
unnaturally small chest. Projection of the 
angles of the scapulae, so as to look like wings, 
is one sign of the small capacity of these chests, 
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which are therefore called alar or pterygoid.^ 
The thorax of phthinodes (persons predisposed 
to phthisis) is, as Galen ^ says, narrow and 
shallow ; the anteroposterior diameter is 
especially small. This diminution in capacity 
is brought about by drooping, or undue obliquity 
of the ribs, hence the shoulders fall, and the 
length of the thorax from above downwards is 
increased ; it is the falling of the shoulders which 
causes the alar appearance. The pterygoid 
chest is often accompanied with a prominent 
throat, as Aretaeus ^ says, due to a long neck, 
and the head being carried unduly forwards. 

ii. The Flat Chest. — The diminution in 
capacity presented by the alar chest does not 
necessitate any great change in the outline 
which a horizontal plane of the thorax natur- 
ally presents. But sometimes not only the size 
of the sectional area but its shape also is 
changed, by the cartilages of the true ribs losing 
their curve and becoming straight, in wliich 
case the chest looks quite flat in front instead 
of being rounded, the horizontal ellipse is flat- 
tened from before backwards, nay sometimes the 

* Hippocrates : Epidemics, bk. vi. sect. iii. par. 10. 
- Comment, in Hippocr. Epidem. i. pag. 62 (edit Kiihn). 
3 Caus. et sign. morb. chron. bk. i. ch. 8. 
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stemnm is depressed below the level of the car- 
tilages 80 that a section would be somewhat 
kidney-shapedy the cartilages being curved in 
the wrong direction. In other respects the flat 
chest mostly presents the characters of the alar 
thorax ; bat this is not always the case, inas- 
mnch as the alar appearance is due to increased 
obliquity of the ribs and falling of the shoalders, 
conditions which are not always present even in 
a well-marked flat chest, the dimination of 
capacity being otherwise brought about. 

Both the phthinoid chests (alar and flat) are 
often modified in shape by the presence of the 
transverse constriction to be hereafter described. 
And both are, as Van Swieten^ says, essentially 
the same as the actually phthisical chest, but 
deformed to a less degree ; moreover the loss of 
fat and muscle which occurs in phthisis makes 
all the characters described more obvious. 

The phthinoid chests are Natural deformities, 
the tendency to which is born with the indivi- 
dual and inseparable from him. I now come 
to the Accidental deformities of the chest, those 
which have been produced by actual disease 
subsequent to birth .2 

^ Comment, in Aphor. 1198. 

^ * ' Naturalem formationeni earn appello quae sit cum 
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iii. Transverse Constriction of the 
Chest. — ^A deformity from which few persons 
are wholly free. It consists in a depression, 
more or less deep, of the chest walls in front, 
which passes outwards and slightly downwards, 
on both sides, level with the xiphoid cartilage, 
and ceases gradually towards the mid-axillary 
line. 

Produced during childhood, the groove 
simply persists in after-years. Its immediate 
cause is an impediment to the inspiration of air 
sufficient to fill the whole of the lungs. In the 
chapter on inspiratory dyspnoea it is explained 
that the upper part of the chest can be expanded 
and kept expanded much more powerfully than 
the lower part can be. Hence when the 
diaphragm descends and the thorax, for any 
reason, cannot hold out against the vacuum 
which would otherwise be thus created, the 
lower part of the chest is the first to yield to the 
atmospheric pressure upon it from without. 
This comparatively feeble expansion of the 
lower thorax becomes manifest when, during 
inspiration, an insufficient supply of air enters 

pectore constricto, lougo collo, et huraeris alatis ; accident- 
alem vero quae sit cum cnrvitate sen distortioue pectoris." 
Morton : Phthisiologiaj bk. ii. chap. i. Lond. 1689. 
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the luDgs in consequence of obstruction in the 
respiratory passages. What air can enter goes 
to the part of the chest most powerfully kept 
expanded, so that the feeble lower thorax gets 
little or none, and succumbs to the external 
pressure. Catarrh is that obstruction in most 
cases. Nor need the catarrh be at all severe, 
or the impediment at all great, inasmuch as a 
necessary concurrent cause of the groove is 
found in the yielding character of the ribs 
during infancy and early childhood, and 
especially of ribs rendered (as they so often are) 
praetematurally yielding by rickets. 

When the impediment is severe and pro- 
tracted, the depression, although proportionally 
great, ceases to exist alone ; other deformities are 
produced, a pigeon breast, or a cup-like hollow. 

But when the deformity stops short of a 
pigeon breast, that is, when the depression is 
not so great as to involve the whole of the front 
base of the thorax from the xiphoid level down- 
wards, it is the abdominal viscera which deter- 
mine the position of the sulcus by maintaining 
the expansion of the base of the chest. The 
depression occurs as low down as possible, 
namely, immediately above the upper surface of 
the abdominal viscera, or what comes to the 
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same thing, the sulcus corresponds to the vault 
of the diaphragm. This fact led Edwin 
Harrison 1 to propose the sulcus as an easy 
means of determining the upper margin of the 
liver. But be it remembered that the groove 
indicates what was the upper margin of the 
liver in early life ; and although the relationship 
of the parts concerned is scarcely altered in 
adult age, excepting from disease, yet any change 
in the position of the liver, after the furrow has 
been formed, does not change the position of 
the furrow itself. 

iv. The Pigeon Breast. — The essential 
character of the pigeon breast is a straightening 
of the true ribs in front of their angles. Con- 
nected with this deviation from the natural 
shape are two other changes, namely, first, that 
the sternum is thrown forwards, and next, that 
the greatest transverse diameter of the chest 
recedes towards the costal angles, that is, that 
the horizontal section tends to pass from the 
ellipse into the triangle. 

The cause of pigeon breast is a long existing 
or frequently recurring impediment to free 
inspiration while the ribs are yielding, that is, 
during childhood; and especially when they 

1 London Med. Gaz. for 1836, vol. xix. pp. 369 and 776. 
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are prseternaturally yielding, that is when 
rickety. Chronic pulmonary catarrh (including 
hooping cough) and chronic enlargement of the 
tonsils are common causes of pigeon breast: 
by watching the chest of a child during the 
long-drawn inspiration of hooping cough, the 
deformity may be seen in process of formation. 

Fig. 4. 




Circumference = 57'5 centimeters. 

FiosoN Breast. 

Tracing taken from a child of seven years. Dotted line indicates 

natural shape at same age. 

Obstructed indraught of air renders forced 
inspiration needful : forced inspiration over- 
expands the upper thorax : over-expansion of 
the thorax is marked by protrusion of the 
sternum, a necessary character of pigeon breast. 
The production of the peculiar note of that 
deformity, the straightened ribs, is not so easily 
understood. We have to explain why forced 

G.A. c 
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inB{)iration sliould produce, sometimes a 
simply dilated chest with arched ribs, and 
other times the more complex deformity with 
stniighteued ribs, called pigeon breast. Some- 
thing more than mere softness of ribs must be 
concerned : for either shape may be produced in 
the youngest children, under conditions which 
seem to be the same in both cases, although the 
results differ. 

Hut obstruction to inspiration was pro- 
nounced to be the cause of the transversely 
constricted chest. And so a pigeon breast is 
mostly accompanied by a well-marked transverse 
sulcus : as a part of which transverse constric- 
tion, the xiphoid caitilage becomes bent back so 
as to form a more or less sharp angle at the 
bottom of the sternum; a condition which 
increases the similarity to a pigeon's breast. 
The transverse furrow, I say, is well marked ; 
in fact, very often there is a depression of the 
whole anterior half of the thorax below the 
xiphoid level ; in which case, the straightening 
iA Uitj false ribs, in front of the angles, is carried 
V> m extreme degree. 

'VU' cutstal cartilages of a pigeon breast are 

^Avin. uwin- ^ivuminent on the right side than on 

'^'^ V\v . VL i»,iMVititm fiometimes connected with 
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more or less scoliosis in the dorsal vertebrae ; 
sometimes dependent upon the fact that where 
on the right side is lung, free to dilate, there, 
on the left side, lies the heart. 

V. The Kickbty Chest. — Kickets, on account 
of the part which it takes in the generation of 
the transversely constricted and of the pigeon 

Fig. 5. 



B 




Circumference = 42*75 centimeters. 

Rickety Chest. 

Dotted line indicates shape of chest in an infant of 
about the same age. 

chest, has already been alluded to more than 
once : it remains to show how rickets alone may 
produce deformity of the chest. 

Kickets is a disease of infancy, and infants 
cannot but have a respiration chiefly abdomi- 
nal, because of the circular shape of their thorax, 
which does not admit of further horizontal ex- 
pansion. When the diaphragm descends and 
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rarefies tlie air contained in the lungs, the 
rickety ribs, not being Rble to bold out nntil 
the chest is completely distended by fresh air 
passing in through the glottis, yield in their 
Boftest parte to the atmospheric pressure from 
without, and are bent inwards. Inasmuch as 
the softest parts of the ribs are at and near their 
coatochondral articulations, a shallow longi- 
tudinal groove is formed on each side of the 
cheat, more or less parallel with the sternum 
and ending just above the costal margin: a 
groove which may be formed without the least 
direct impediment to the entry of air through 
the air-paBsages, 

Deformities of the chest which are purely 
rickety tend to disappear to a remarkable degree 
as the health improves : deformities of more 
complex nature are more permanent. 



Article II. — Shape in Di3ea8e, 
Having described the deviations from the 
natural shape of the chest which are compatible 
with a healthy state of its contents, I now come 
to those changes in shape which indicate disease 
of the thoracic viscera. Changes of this latter 
kind may lie reduced into three classes, namely, 
bilateral, unilateral, and local. The former 
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two claBscs of change indicate disease of the 
lungs or pleui-se : the laat class of change may 
be caused by diseaBe of lungp, heart, serous 
membraueB, or mediastina. 

^ I. — BILATERAL CHANGES IN BHAPB : 

are of two kinds, enlargement and diminuiion. 

i. Bilateral Enlargement. — By the deepest 
inspiration (in other words, by the greatest eleva- 
tion and rotation of the ribs) no considerable 
change can be produced in the proportion 
between the length of the tvvo axes of the 
horizontal ellipse. In order to render further 
enlargement of the thorax possible the ribs 
mnst change their shape ; tliey become more 
curved : the axes of the ellipse tend to become 
equal ; the ellipse tends to pass into the circle ; 
changes which are explained by the fact that of 
all figures possessing a periphery of fixed and 
certain length, tbe circular is that which includes 
the greatest area ; depart from the circle in any 
way, aad the area becomes less. In order to 
piwduce bilateral enlargement of the chest, 
(breed inspirations must be incessantly repeated 
for a length of time sufficient lo expaod the 
thorax to a degi'ee beyond that which is possible 
by a single forced inspiration of a healthy 
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chest. The experiment indicated by the 
annexed diagram (fig. 6) illustrates this point. 

Enlargement of the chest signifies enlarge- 
ment of its contents ; and the only disease which 



Fig. 6. 




Horizontal section of chest of a child two years old. 

a = chest at rest. 

h = chest after fullest expansion possible of lungs. 

c = chest after forcible injection of air into both pleural cavities. 

Anteroposterior diameters : 

a = 10-2C. b = ll"7c. c = 1 2-2c. 

Circumferences : 

a = 47*5c. b = 48c. c = 48*5c. 

fulfils this condition is emphysema of the lungs. 
In a well-marked case of emphysema, then, the 
thorax is in a state of distension beyond what 
could have been produced during health by the 
deepest inspiration. The chest is almost 
cylindrical or semi-globular, arched before and 
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behind. The arching is usually most marked in 
the sternum, and is simply the result of the fact 
that the sternum is less able to move forwards 
above than below: the manubrium and body 

Fig. 7* 




Bilateral Enlargement of Emphysema. 

Inner line = emphysematous chest. 

Outer line = a circle drawn to show how nearly the emphyse- 
matous approaches the circular shape. 
Dotted line = natural adult chest. 
Actual measurements in centimeters : 

Circumference = nat. 89* emphys. 87*75 
Transverse = „ 29*6 ,, 27*25 



If 



Anteroposterior = „ 22*25 



i> 



25*4 



of the breast-bone become bent at the angulus 
Ludovici. But sometimes the spine is much 
more arched than the sternum, and this may be 
the case to such an extent, in a thorax highly 
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of the flat phthiuoid chest but to a. highi 
degree. Phthisis is the disease in which 
diminution of both aides of the thorax occurs. 



5[ II. — ITNlLATERiL CHANGES IN SHAPE. 

These, like the bilateral, consist in enlai^e- 
ment and diminution. 

i. Unilateral JInlargeme:;™. — The notes 
of bilateral enlargement already given are applic- 
able to enlargement of one side only of the chest. 
The side enlarged, compared with the other, will 
present these characters : shape rounder ; antero- 
posterior diameter longer ; length from above 
downwards diminished, shoulder raised ; spine 
curved towards unaffected aide. I say that 
the length of the ciiesfc from above down- 
wards (the vertical diameter) is dimiuished, 
and this is true, provided that the floating ribs 
be excluded from consideration ; let anyone who 
doubts this statement inject the pleura of a 
dead subject with air, and watch the changes 
which ensue. The anteroposterior enlargement 
becomes very obvious when the physician stands 
behind the patient so as to look obliquely over 
his shoulders and the front of his chest. In 
children the beat notion of the enlargement and 



liighcr ^1 

I great ^1 
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roundness of tbe affected side ib gained by grasp- 
ing both sides with the two hands, the thumbs 
being placed tip to tip upou the spines of the 
vertebno. Circumferential raeasurementa of the 
two sides are often made, bat be it remembered, 
first, that considerable increase in the sectional 
area of the chest may occur, and the length of 
the periphery remain the same, by the passage 
of the elUptical form into the circular : and next 
that the displacement of the mediastinum, wliich 
accompanies unilateral enlargement, thrusts the 
heart into the unaffected side. Add this con- 
sideration, too, that the walls of the healthy side 
must follow the aiiteropoBterior projection of 
the diseased side : and then it will he plain why, 
as a matter of fact, the perimeter of the ex- 
panded side often measures very little more, nay 
even less, than that of the side which is not 
diseased. The cyrtumeter alone, by indicating 
shape as well as circumference, affords us the 
true means of I'ecording the amount of a 
unilateral enlargement. 

Tbe causes of unilateral enlargement are 
increase in the size of the lung or effusion of 
fluid into tht' pletira. Increase In the size of 
one lung occurs in vicarions hypertrophy com- 
pensatory of chronic disease whereby the other 



28 



INSPECTION, 



lung 18 put out of play : unilateral hyper- 
trophous emphysema, the other lung heing 
healthy, is not found. Eflfusion of fluid into the 



Kg. 9. 




,u— ••••—•* 

Unilateral enlargement of chest (right side); artificially pro- 
duced by injecting air Into the right pleural cavity. 

Unbroken line s outline before injei^tion. 

Broken line = outline after moderate distension. 

Dotted line » outline after extreme distension. 

Figures at bottom of vertical line indicate the anteroposterior 
dlamHters : along horizontal line indicate transverse semidia- 
meters : remaining figures indicate right and left semicircum* 
forences. 



pleura, however, causes the greatest enlarge- 
ment : inflammatory effusion, pneumothorax, 
extensive hasmo thorax. Hydatid disease has 
the same effect. 



UNILATERAL DIMINUTION, 
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ii. Unilateral Diminijtion. — In unilateral 
shrinking of the chest the circumference and 
the anteroposterior diameter are diminished ; 
the side looks flat before and behind, having 
lost its rounded shape and become angular ; the 

Fig. 10. 




Unilateral retraction of chest : consequent upon cirrhosis of left 
lung in a girl of fourteen. Figures as in last sketch. 



ribs are closer together than natural ; the 
shoulder is lower ; and the spine curved towards 
the healthy side. The perimeter of the con- 
tracted side is diminished ; and, when there is 
vicarious enlargement of the other lung, the 
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difference between the cireamference of the two 
sides becomes very great.^ 

Unilateral diminution of the chest, when 
chronic, is commonly attended by an adherent 
pleura ; a condition itself the result of past 
pleurisy ; or connected with phthisis, cirrhosis 



Fig. 11. 




Shape of Chest in Scoliosis. 

From a girl aged eight years and a half. One-third the natural 
diameter. 

* In a case of excessive unilateral contraction of the 
chest, consequent upon empyema, and associated with 
distension of the otlier side, I noted that a very powerful 
inspiratory expansion and forward movement of the dis- 
tended side <was accompanied with distinct recession and 
backward movement of the front of the contracted side, 
as if it were drawn upon and straigliteued. 
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or cancer. Ae acute nnilateral shrieking of the 
chest occasionally occara in children, as a con- 
Eeqaence of collapse of one lung due to an 
ohstruction of the main hroEchua. 

Scoliosis sometimes induces a shape of cheat 
whicli, when regarded from the front or from 
the back alone, atrtinglj simulates unilateral 
contraction. The cause of this ia to be found in 
the rotation of the vertebrse round their longi- 
tudinal asis. The side which looks contracted 
in front is protuberant behind, and vice versA. 

^ III. — LOCAL CHANGES IS SHAPE, 

namely local bulging and shrinking. 

i. Local Bulgibo. — Balging of a part of the 
chest walls is met with hi circumscribed pleural 
effusions, in pericardial effusions, in large phthi- 
sical excavations, in hernia of the lung, in hyper- 
trophy and dilatation of the heart, in pointing 
empyema ta, in aneurysnis, in cancerous, hydatid, 
and other tumours. 

The bulging indicative of cardiac or pericar- 
diac enlargements occurs between the third and 
seventh cartilages on the left side, and estends 
from the left nipple hue to the sternum or even 
to the right nipple iine.^ 

' Noi-iiiaii MuMB liiiH sluJitd tliis fonii ul' bulging wiili 
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ii. Local Shrinkihg — Shrioking of a part 
of the chest walls, when due to infciathoracic 
disease, ia usually attended, hke uuilateral con- 
traction of the whole che?t, bypleuial adheaioue 
Shrinking of the apexof one side is \eiy common 
in phthisis. 

Cup-like Hollow. — A cup-like depression 
of the lower part of the stemum and of the 
attached cartilages is not uncommon.^ The pit 
is sometimes so broad as to reach up to the 
level of the third rib, and sometimes so deep 
that it seems as if the bottom must a 
touch the spinal column. This deformity ma; 
follow unilateral pleurisy, and yet be perfectly 
symmetrical; even althougli one side only 
the chest be contracted. Pericardial adhesion, 
likewise, may cause a hollow of this kinil. 
Hooping cough will do the same. Croup, 
infants, ia often attended by enormous inspii 
tory recession of the whole corpus sterni below 
the angulus Ludovici ; whence I infer that the 
craterlform depression, like the transversely- 
constricted chest and the lateral contractions of 

the help ot the cyrtometar (Obecrvationa on the shape of 
the cheat in cases of hypartrophy of the heart : Loiidou, 
1873). 

' Inthii MuaeumofSt. Baj'tholDiuev'sHoiipitiiltliereis 
R Sue HkeletoD sboviiig this ilaformity : Case B, No. 3510. 




pigeon breast, is mainly dependent upon the 
same eaaential condition, namely, obstructed 
inspiration. A slight degree of a aimilar de- 
formity is found in many shoemakers : in whom 
it is due to pressure from without. Graves tells 




of a young man whose sternum was so yielding 
that it could be easily pnsbed back so as to 
make a cupping suoh as just described.^ When 
the deformity follows hooping congh or pleurisy 
there is hope that it may disappear in the 
course of time : but a well-marked depreroion 
tends to be permanent. 

' Clinical Lectures. 2ud edit, vol, ii p. 521. 
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MOVEMENTS OF THE CHEST. 

These are of three kinds, moveraenta of reapi- 
ration, movementB of the heart, and moyements 
wholly unnatural. 



Article I — Movements of REsniiATiON. 

^ I. — IN HEALTH. 

By stndj of the living thorax in health 
and disease we learn : — That the diaphragm is 
the great means of iaspiration : That, in quiet 
breathing, the chief use of the intercostal 
mnscles is to maintain the position of the riba 
(or the expansion of the cheat) during the 
descent of the diaphragm : That, when the 
descent of the diaphragm is hindered, or when 
inspiration becomes more laboured than natural, 
the inbercoatala contract more atrongly, so eis to 
dilate the cheat by raiaing the riba : That, 
when inspiration becomes as forcible as possible, 
other muscles, which act by raising the collar 
bones and first riba, come into play, namely, the 
atemomastoids, aculeni, omohyoids, and upper 
part of the trapezii ; That quiet expiration ia 
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due to the cessatioa of all mtiBcnlar contraction : 
That forced expiration ia performed by means 
of the abdominal muscles {especially the recti), 
the latissimi dorsi, and tower part of the 
trapezii. Add these corollaries : — That the 
diaphragm and intercostal a are antagonist, 
althongh they concur to produce one and the 
same result : That forced inspiration tells upon 
the upper chest and true I'ibs : That forced 
expiration tells upon the lower chest and false 
ribs. These facts explain, and are illustrated 
by, much that has been said about the shape of 
the chest in foregoing pages : and it will now 
be clear why paralysis of the diaphragm caases 
bilateral enlargement of the chest, and paralysis 
of the intercostals, bilateral diminution. 

Great is the number of instruments which 
have been invented for registering the respira- 
tory movements and powers : stethographs, 
stethometers, thoracometers, spirometers, pul- 
mometers, pneumatometers, anapnographa ; a 
field of study which seems to be uncommonly 
barren, and to have repaid the outlay of toil 
and wit thereupon with a very scanty yield to 
diagnostics.' 

' lUnsjiQo : On Stethouietry. London, IS/fi. Also : 
Med. Chir. Trans., 1381, vol. 31, p. 135, 
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% 11. — IN DISEASE. 

Mere iacrease and mere diminution of respi- 
ratory movement, bilateral, unilntera! or local, 
scarcely demand a long notice. Perversions in 
the character of the movement are more impor- 
tant ; they may be arranged nnder five heads, 
inspiratory dyapncea, expiratory dyspnosa, non- 
e2panaivein8piration,reBpiration wholly thoracic, 
and respiration wholly abdominal. 

i. Inspiratory Dtbpn(ea. — Inspiratory dys- 
pncea, if unattended by obstruction to the air- 
drangbt into the lungs, is made manifest by 
simply excessive thoracic movement. If, on 
the other hand, there be such an obstruction, 
the inspiratory movements tend to be perverted, 
that is, to differ in kind from the natural move- 
ments. Bat these perverted movements hardly 
become apparent unless the chest -walls are 
yielding, as in tbe case of children : and then 
we see the expansion or over -ex pan si on of the 
upper chest, together with that recession of the 
lower chest below the nipples, whicli have been 
so often described and esplained already. Per- 
verted movements, atich as these, imply obstruc- 
tion to the air-dranght, no matter where the 
obstrnction be. The more yielding the chest. 
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the less the obstruction necessary to cause these 
perverted movements, and hence they are espe- 
cially well-marked in infants ; indeed, in rickety 
infante no positive obstruction at all is neces- 
sary. Even unilateral diseases, such aa empyema 
and plugging of a bronchns, are sometimes 
attended in children by these bilateral resnits 
of inspiratory dyspncea, namely, by gi-eat and 
equal recession of the base of the chest on both 
aides. In obstruction to the larger air-passagea 
the supraclavicular regions usually partake in 
the recession. Long-standing obstructive in- 
spiratory dyspncea is the cause of the trans- 
versely - constricted, the pigeon - shaped, the 
rickety and the bilaterally enlarged chests. In 
the last case, the cervical accessory muscles of 
inspiration are more or less permanently con- 
tracted. 

ii. Expiratory Dybphqia. — In this condition 
the expiratory movement is exceedingly laborious 
and prolonged. Expiratory dyspncea occurs when- 
ever the lungs are over-distended with air which 
they cannot expel ; as in emphysema, astlima, 
and bronchitis. 

iii. NoN-BXPAJfsiVE Ihspiratios. — Thechest- 
walla are elevated powerfully, yet expanded little 
or not at aU. This sign may occur, on one side 
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or ou both, wheDever the teitare of the long is 
impermeable to air, or non-expansible (as in 
pleurisy witb effusioD, pnctimothoraz, dense 
pleural adhesions, phthisis and caocer), or when 
the thorax cannot be any more dilated (as in 



iv. Respiratios wholly Thoracic. — The 
female type of respimtion carried to the ex- 
treme. OccaiB in diseaeca which interfere with 
the action of the diaphragm : paralyais of the 
diaphragm, great perioardial effusion, perito- 
nitis, ascites, abdominal tumours. 

V. Ekspihation wholly Abdominal. — The 
male or infantine type of respiration carried to 
the extreme : reajiiration being performed almost 
wholly by the diaphragm. Occurs when spinal 
or nerve disease paralyses the intercostal 
muscles. 



Article II. — Movements of the Heart. 

The chief movement of the heart, detected hy 
inspection, is the Impulse. Systolic recession of 
certain interspaces is sometimes visible,' 

' Throughout this book, the word "iystoliu" means 
contain poraneous with the sjstole of the Tentrielea ; 
"diastolic," with their diastole. 
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H I. MOYEMEMTS IN HEALTH. 

i. The Impulse. — The movement of any pail 
of tbe heurfc, which underhes the chest-walls, 
ma/ be seen and felt in favourable circum- 
Btances. But there is commonly only one 
impulse ia health. The part of the heact 
which strikes the cheat-wall appears to be a spot 
upon the anterior surface of the right ventricle, 
aboDt three-quarters of an inch above the apex ; 
the apex itself being separated from the thoracic 
parietes by a layer of lung which is a finger 
broad. 

The Time of the impulse coincides, not with 
contraction of the ventricles only, but with con- 
traction of the auricles, of the ventricles, and 
closure of the semilunar valves. Wherefore the 
impulse is not exactly systolic, but is also pne- 
systolic and postsystoiic. Nevertheless it is 
generally accurate enough to deem the impulse 
simply systolic. 

The Position of the impulse is tbe fifth left 
interspace, midway between the nipple and tbe 
parasternal lines. In childi-en, tbe heart fre- 
quently lies high, so that the impulse occurs in 
the fourth interspace, aad rather more to the 
left than in addts, that is to say, in the nipple 



40 INSPECTION. 

Hue. In maaj old people the Leai't lies low, bo 
as to beat against the sixth interspace. By a 
deep ingpiration the impulse can be depressed 
half an inch. By lying upon the left aide the 
position of the impulse shifts to the nipple line 
or beyond it, By lying upon the right side the 
poBJtiou of the impulse hecomes uncertain.* 

The Extent of the visible impulse (the heart 
beating quietl;) is small, not greater than a 
square inch. 

The Force of the impulse is best estimated by 
palpation.^ 

ii. Recession op the Chest - walls.— Is 
occasiooally perceptible, during the systole, in 
the third, fourth, or even the fifth intercostal 
spaces on the left side, close to the sternum : 
this, especially in persona who are very thin. 



^ IL MOVBMENTa IS DISEASE. 

i. The iMPUiiSBS, — Three kinds of impulse 
are seea in disease : namely the apex-beat 
proper, more or less changed in its characters : 

' Thfl vary unoomTOoE oasa of trunHposition of tha 
viscera, and the still more uucommon case of coDgenital 
malpDaitiaa of the Leait only, maiy be alluded to hare. 

' The topic of epigastric pulsation J8 dinouased in 



IfOVEMENTS OF EEABT. 

aa impulse of some part of the right ventricle 
above fche apex-beat, especially the conua arteri- 
osus ; and an impulse of tlie right auricle. 

a. Impulse of the apes-beat, 

The Poaitiou of the apex-beat will be changed 
by whatever enlarges the heart or displaces it.' 

Enlargement of the left ventricle causes the 
apex-beat to shift to the left of the left nipple 
line, in the fifth, sixth, or seventh interspace. 

Enlargement of the right ventricle has one 
or both of two effects. Fii'st : the extent of the 
impalse to the right of the left parasternal line 
is increased j for the cardiac enlargement canses 
the lungs to shrink away, so that the impulse of 
other parts of the right ventricle than the apex- 
beat comes to the surface, and is seen and feit. 
Next : the apes-beat may be displaced to the 
left; the left ventricle being natural in size. 

Displacement of the heart to the left may be 
so great as to cause the impulse to beat in the 
axillary line, and in any interspace from the 
second to the sixth. The canses of this kind of 
displacement are the following : diseases of the 
abdomen (ascites, tympanites, tumours) whereby 

' Consult the diajitera on the Poaitiou of the Dia- 
phragm, and of tha Meiii&stinitm, with leference to 
diaplacemeuta of the heai'C 
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the diaphragm ia raisetl, and the heart comeB to 
lie more horizontally than ia natural ; efTuBions 
of air or liquid into the right plenra ; tumours 
to the right of the heart ; retniction of the left 
lung, whether by phthisis, cirrboBis, collapse or 
old pleurisy. 

DiBplacement of the heart to the right may 
cause the impulse to be seen anywhere to the 
left of the right nipple hue, in any interspaca 
from the fourth to the seventh, or io the epi- 
gaslrium. The causes are sioailar to those of 
displacemeut to the left, excepting abdominal 
enlargement. And, whatever may be the case 
in dislocations of the heart rapidly produced, 
there ia no doubt that chronic disease can dis- 
place the heart so that its very apex-beat shall 
be felt in the right nipple line. 

^. Impulse of the right conns arteriosus. 

Xet when the impulse of a diseased or dis- 
placed heart is seen to the right of the natural 
positioD, it is often some part of the ventricle, 
other than the apex, which strikes against the 
chest ; and this part is usually the conns aite- 
rioBQS, A white patch, telling of long friction, 
is often seen at this spot after death. 

y. Impulse of the right auricle. 

A systolic impulse aeen in the fifth interspace 



and the right parastevnal line miij be due lo u 
dilated right auricle.' 

The Extent of the impulse {raeaning thereby 
visible or palpable contact of the heart with the 
chest-wall) may be increased ; and then the 
movement Boraetimes takes on a flnctnating or 
peristaltic character. The cauBea of a too exten- 
sive impulse are these : enlargement of the 
heart, the lung being pushed aside ; shrinking 
of the lung ; and whatever presses the heart 
against the chest-wall, for instance a narrow 
chest, or a tumour in the posterior mediastinara, 
especially aneuiysm of the descending aorta. 

ii. Recemion of the Chest-wall. — Reces- 
sion of the chest above the apex-beat is much ■ 
more frequently met with in hypertrophy of the 
heart than in health. The apex-beat itself Is 
sometimes strongly dimpled inwards during the 
systole; a sign which was formerly thought to 
indicate the presence of internal and external 



' Markham : Med. Chir. Trans, vol. si. 1857, In 
tliis case the impulse wna systolic, and the trails of ths 
saricle were almost destitute of muEcnlar fibre ; so that 
tile most probable cause of llie impulse was a sudden 
filling of the auricle with blood during the ventricular 
An aneurysm of the ascending aurta may 



beat it 



exactly th 
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pericardial adhesion ; but which is now believed 
to be of small valne. 



Aeticle III. — Movements wholly 
Unnatueal. 

Movements, that is to say, which have no 
counteipart in the healthy state. The pulsation 
of aneurysmal tumours is of this kind. 



**More faithful witnesses are eyes than earst" 

Heraclitus : Fragment xv. 



CHAPTER III. 



"PALPATION, or application of the hand to 
J- the surface of the cliest, la often nseful as 
a means of confirming notions acquired by the 
eye concerning the shape, size, or amount of 
movement of any part of the thorax. But 
palpation has aa independent value, and can 
detect thrills and impulsea which are imper- 
ceptible to the eye. Theae signs will be con- 
sidered in order, as they relate to the lungs and 
pleurse. the heart and pericardium, and the large 



aECTiOH" I. 

LUNGB AND PLBUa.ffi. 



Article I. — Vooal Thrill. 

5[ I. — IN HEALTH. 

WbeB a person speaks, a. quivering or vibra- 
tion may often be felt upon the surface of the 
chest : the vocal thrill. The strength of thrill 
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in direct proportion to the depth and loud- 
nesB of the voice, and therefore is best marked 
in adult men, and is often absent in women and 
cliildrea. The reason of this seems to be that 
only in low-pitched notes are the vibrations 
Bufficientlj far apart to be perceptible to the 
hand. The thrill is conducted Irom the larynx 
both by the tissues and by the air in the air- 
paasagea : it ia strongest over the lungs, and is 
weakened as we pass away from them : aud it ia 
naturally more intense on the right side than on 
the left. 

In examining vocal thrill it is best to make 
all patients repeat the same Boand : the words 
"ninety-nine" said in a low tone are very suit- 
able for the purpose. 

^11.— IN DIHEASa. 

Tocal thrill ia diminished or abolished by 
whatever separates the long from the chest-wall, 
and by whatever renders the lung quite imper- 
meable to air. An effuaion into the pleura, 
whether of liquid ^ or gas, is a common cause of 

' This fact aoems to hare baen discovered by RBynaud : 
aee Lis mamoir quoted under the head of Pleural Friction 
Sound. Stotea (Diseases of Cheat, p. 497) rafers to 
Beynaud's Inaugural Tliaaia published in 1819, which I 
have not seen. 
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loss of vocal thrill ; but, iinleaa the effnaioii be 
great, the thrill is not wholly abolished, being 
Bomewhat conducted by the thoracic walla. 
Solid ifi Oft tioti of the lung does not much 
diminish voeal thrill, unless the solidification 
be very dense. Wherefore ordinary pneumonic 
and phthisical consolidatioua do not lessen the 
thrill, and may even iucieaae it ; but pneu- 
monic exudation which packs the lung hard, 
massive phthisical solidiScatiou, and cancer, 
these abolish vocal thrill, unless indeed a large 
bronchus he in intimate connection with the 
solid mass. 

Undoubted increase of voeal thrill is an 
uncoramou aud unimportant sign. 

The thrills produced hy cough and rales are 
of no practical value. 



Article II. — Pleural Friction: 
May occasionally be felt, but it cannot be 
easily distinguished from rhonchal thrill, except 
hy means of auscultation. 



Abtiolb III.— ^Fluctdatios. 
Fluctuation of a liquid effusion in the pleara 
may sometimes occur. 
i. Fluctuation produced by striking the chest 
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18 an UDCommon, and iinneceasar;, sign, I'nas- 
mnoli as a dtagaosiB will bavQ been attained 
long before the disease has gone so far as to 
yield the sign of fluctuation. When the ioter- 
coatal spaces are widened and rendered tense, 
fluctuation may sometimea be produced and felt 
by two fingers placed far apart in the same 
interspace. The splash of hydropoeumothoras 
may be sometimes felt, but is much better 
heard. 

ii. Fluctuation of a pleural liquid eff'usion is 
occasionally produced by the action of the heart 
(see the chapter on empyema). 

BBOnOK IL 
HEART ABD PEHICAEDIUM. 

Article I. — iMPULae. 

% I. — SYSTOLIC IMPUL8BB. 

Palpation will serve to confirm the informa- 
tion yielded by the eye as to the position and 
extent of impulses of the heart against the chest- 
wall. Sometimes impulse is palpable when it is 
not visible. 

Palpation, moreover, enables ua to say whether 
the force of impnlse is weaker or stronger than 
natural. 




IMPULSE OF HEART. 

, The force of impQlBe ia diminiBlied hj 
^whatever weakens the heart, and by whatever 
sepamteB it from the surface of the cheBt-wall. 

ii. The force of impulse ivhen increased, that 
is to say, heaving impulse, is much tetter appre- 
ciated by applying the stethoscope and head to 
the apes-beat, than by the hand aloDG.^ Know- 
ledge of this fact led to the discovery of auscul- 
tation. When heaving impulse is well marked, 
it is able to overcome the greatest pressure 
which the patient can bear, and may be regarded 
as a sure and certain sign of cardiac hyper- 
trophy. It is seldom difficult to distingnish 
the knocking of a palpitating heart froni true 



Tbe Caidiograph (an instrument invented by 
Cliauveau and Marey,^ whereby the movements 
of a cardiac impulse may be registered) has 
confirmed or revealed the truth of the following 
propositions : — 

That the contraction of the auricles inome- 
diately precedes that of the ventricles : That 
the systole of both ventricles is exactly 

Laennec : Auacult. mediate. 2iid edit. vol. ii. p. 39J. 
LBennec : ibidem, vol. ii. p. 397. 
Chaurean et Marey ; Mem. de rActtcl. do Wed. ; 
Fuii, 18S1. 
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synchronons : That the impnlse coincides with 
the contraction of the auricles and ventricles, 
and the closure of the semilunar valves : That 
the second sound follows immediately upon the 
ventricular systole: That the auriculo-ventri- 
cular valves vibrate during the greater part of 
the ventricular systole : That the closure of the 
aortic semilunars precedes that of the pulmonary 
semilunars. 

^ II. — DIASTOLIC DIPULSBS. 

Diastolic cardiac impulses are of two kinds : 
i. A diastolic impulse (the back stroke, as it 
was called by Hope^) can sometimes be felt. 
It most frequently occurs with hypertrophied 
hearts, and is probably due to sudden diastole 
of the ventricles, after a powerful contraction. 

ii. Sudden closure of the pulmonary sigmoid 
valves sometimes causes a sharp invisible dia- 
stolic impulse, felt at the second left interspace 
close to the sternum, or at the apex-beat. This 
sign indicates a loud second sound, and is due 
to the same conditions. 

% III.— PRESYSTOLIC IMPULSE. 

It is said that contraction of the auricles, 
when they are much hypertrophied, may give 

^ Diseases of the heart : 8rd edit. pp. 67, 272. 



im'VLSB OF HEART. 

rise to a short prfesjstolic impulse above the 
Fourth cartilage, and either to the right or to 
the left of the steraam. An auricular impulse 
which is systolic, the auricle being passive at 
the time, has already been referred to (p. 43J. 

AbTIOLB II.— VALYDLiS ThhILLS. 

Valvular thrill is a quivering or vibration felt 
by the hand applied to the region of the heart 
in certain forma of disease. Its likeness to the 
purring of a cat led Laennec^ to invent the 
name " frcmiasemeDt cataire" for the phseno- 
menon ; by its discoverer, Corviaart, it had 
been described before under the term " bruisse- 
ment."^ A thrill must be well marked to be of 
value as a physical sign : what may be con- 
sidered a well-marked thrill can be learnt by 
experience alone. 

Thrills are palpable murmurs, and are dne to 
the same physical condition ; that is to say, to 
vibration set up by fluid in motion. Vibration 
must be strong and alow in order to be palpable. 
The solids also must be apt for conduction ; in 

* Traits da I'ausculution luMiate et des iiiBlsjlies des 
poumoua ut du cieur. Suci edit. vol. ii. p. iiS. Paris, 
1826. 

' Essai sur les oinladies et losiona oTganiqties dn u(siir 
et dea groa yuascaui. 2iid edit. p. 232. Paris, 1811- 
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other vords, apt for convibration ; they mnst 
be elaBtic, tolerablj bomogetieouB, and of a 
certain mean tenBion. Along fluid currents, 
thrills are conducted according to the laws of 
mnrmurs.' 

Thrills, like murmnrs, are of many kinds, and 
are distingnished by determining the place and 
time at whiuh the thrill is felt. 

i. Thrill felt in the second right intercostal 
space, close to the sternum, or at the episternal 
notch : indicative of a lesion at the aortic 
orifice. Systolic, the orifice is obstructed : 
diastolic, tbe valves are incompetent. 

ii. Thrill felt in the second toft intercostal 
space, or over tbe third left costal cartilage, 
close to the sternum : indicative of a lesion at 
the pulmonary orifice. Systolic, the orifice is 
obstructed : diastolic, the valves arc incom- 
petent. Here, however, it must be noted that, 
in aortic regurgitation, the heart may be dis- 
placed BO much to tho left, that diaetolic thrill, 
prodnced at tbe aortic orifice, shall be felt to 
the left of the sternum, in the second and third 
interspaces. 

iii. Thrill felt at the apex-beat : indicative of 

' Refer to the article on Murmnrs in general, and to 
thftt on the conduction of Percusaioii sounds. 
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a lesion at the mitral orifice. Systolic (not a 
mere quivering impulse, but a tliorongh thrill), 
the valves are incompetent ; prEesystolic (run- 
ning up into the impulse, and hrou^ht to an 
end thereby), or diastolic (alternating with the 
impulse), the orifice is obstructed. 

iv. Thrill felt over the fourth left costal car- 
tilage, or in the fourth left iutei'Space, close 
to the sternum : indicative of a lesion at the 
tricuspid orifice, PraesyBtolic, the orifice is 
obstructed.^ 

Concerning the explanation of the place and 
time of these many thrills, the reader may refer 
to the chapter on Endocardial Murmurs : all 
that is said on these topics with regard to the 
murmurs, applies to the corresponding thrills. 
It may be well to remai'k that thrill felt to the 
right of the sternum is often due to aortic 
aneurysm. 

Article III. — Pericardial FiticrioN. 
The rubbing of pericardial exudations is 
sable : a matter of Bioall practical 
ir : EJin: Med, Journal : v. 871. Feb. 1360. 
; Edin. Meii. Jonrnal : i. 2n. Sept. 1864. 
iBurvsm, whifh opflns into the imlniouary 
cauan tUtill in tliis place : see Wade's paper 
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valao. Friction is asually yery unlike valTnlar 

Articlk IV. — Fluctuation. 

f n chronic copious pericardial effasions flac- 
tnation may sometimes be felt, or even seen : an 
otrfiervation as old as Senac,^ if not as old as 

SECTION III. 
L^ROB VESSELS. 

frnpnlflf^s and thrills produced in the large 
blorxlvewicls will bo considered in the chapters 
im Thwacic Aneurysms. 

^ Tr«iU do la structure du occur. 2nd edit. voL ii. 
\i, 904. 1788. In Henac's patient, the fluctuation 
occurred during palpitations, in the third, fourth, and 
fifth Interspacefi. 

" Do lociM a fleet, lib. v. cap. 8. 



** Modo pectora prsebet 
[Sollerti] palpanda manu." 

Ovid, Metam. ii. 866. 



CHAPTER IV 

PEECDSSION 

SECTION I. 

INTRODUCTORY. 

Ahtiole I. — Historical. 

PERCUSSION, or the art of striking a part 
of the body so as to beget a sound useful 
for the discovery of disease, has been practised 
from the earliest times. Employed at first in the 
diagnosis of abdominal diseases (to distinguish 
tympanites from ascites i), it was not until the 
middle of the last century that percasaion was 
applied to the discrimination of pectoral diseaeea. 
This important extension of the powers of 
percussion we owe to Auenbrngger, who in 
1761 published a small book descriptive of his 




' TbU means of dtagnoaia is probably at leaat ajs ancient 
B9 Hippocrstca. During tlie three Ijusy centuries after 
Hippocratea, the Graeka inTentcd the word tympanites, 
which was in familiar use b; the time of Calaus. 
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method.^ He tells us that he vas prepared to 

suffer from envy, hatred, and calarany ; we 
know that he eudured what is harder to bear, 
Bimple neglect." For many years after the 
diBC0vei7, Btoll alone acknowledged its valne ; ^ 
bnt it was Corvisart who, gnided by hia 
favonrite author, StoU, may be said to have 
discovered Auenbrngger. For twenty years 
Corviaart practised percussion, and finally, in 
1808, he published a translation of the In- 
ventum Novam.* Henceforth the importance 
of percussion was admitted by all. 

The principles of the Inventura Novum are 
two : first, that the aounda produced by per- 
cnasion must be regarded simply as acoustic 
phflenomena, and named accordingly ; secondly, 

' Leopold! AuenTjrugger, M.D., Inventum nomm ex 
pcrcussiotie thoracis liumaiii ut signo abstnisOB intemi 
pectoris rnorbos detegendi. VindoTioiiEe, 176], Tcans- 
latad l)y Forbes : Original cases, io. London, 1824. 

' Leopold Anenbrugger, dor Erfinder dar Percuffflion 
des Brustkorbes, und soin Inventum NoTum : von Prof. 
Dr. Clar. Graz, 1 

* Stoll : Ratioaia niedendi pars tortia : p. 1S5. 1780. 
Pricleotioues in diversos morbos cbronicos ; vol. i. p. S8 : 

'88. 

* Noitvelle m^tbode pour resonnoltre les maladies 
internea de la poitrine, par la percnaaion rie cctte cavitri 
par Aveubragger, onvrage traduit du latin et oommant^ 
par J. N. Corvisart. Paris, 1808, 
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that the souudB are to be eiplained by ri 
to correBponding physical states, that is to say, 
to tlie presence or absence of air in the part 
percussed.^ Auenbrug^r'e doctrines remained 
unaasailed until Piorry, in 1826,^ sought to estab- 
lish a now theory founded upon the principle 
that every organ yields to percussion a peculiar 
sound. Hence, a aeries of typical sounds : 
femoral, jecoral, cardial, pulmonal, intestinal, 
stomachal, osteal, liuraoral, and hydatid.^ This 
scheme was afterwards discarded by its author, 
who proposed another in its stead : we will 
not forget that Piorry invented the pleximeter. 
In 1839, Skoda* restored Auenbrugger's prin- 
ciples, saying that " we must first determine 
every possible variety of percussion - sound, 
and ascertain the conditions on which each 
variety depends ; and then endeavour to 

' Auenbmggar ; 5§ 17, 18, scholia. 

' Paper read before the Pavisian Aeademj of JleJieine 
in that year. 

^ De la percussion rafdiate et dea signes obtenns k 
I'aide dfl ce nouvean nioyen d' exploration, daua les 
maladies des organcs tliQraci([uea et abdominanx. Paris, 
1828. Paga 33. 

* AWiandlung iiber Perkuaaion und Auakultation 
Wien, 18S9. This work rcacliBd a sixth edition in 18B4. 
A translation of the fourth edition, by Dr. Markham, 
was published in 1853. 
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reconcile our obaervationa with the well 
tained laws of Bound," Wherefore, in the first 
place, Skoda ^ adopts Anenbrugger'a principle of 
nomenclature, and diatinguishes pereuasion- 
Boands according as they are full or leer, clear or 
dnll, tympanitic or not tympanitic, high or low ; 
terms which will be explained hereafter. In 
the next place, Skoda developes Anenbrugger'a 
second principle by maintaining that "the 
different sounds, which percussion produces 
over the regions of the liver, the spleen, the 
heart, the lungs, and the stomaeh, do not 
depend upon any peculiarities in these organs, 
but upon vaiiations in the quantity, distribtt- 
tioD, and tension of the air, present in the 
regions in which they lie, and upon the force of 
the percussion atroke." The doctrines of 
Auenbrugger are in essence the doctrines of 
the present day. 

Aeticlk II. — Method of Pbrcossion. 

i. Immediate Percussion.— This was the 

method employed by Auenbrugger, and may be 

described in his own words: " Let the chest be 

percussed by the tips of the fingers drawn 

' Skoda : Uaikliaju's tiuia. pp. 4 and d. 
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METHOD OF PEBCUSSION. 

together side by side and stretched out straight ; 
let the chest be covered by a Testure, or the 
hand by a glove {not of smooth leather), for if 
the naked chest be strack by the naked hand a 
amack ensues which hides the character of the 
sound we wish to produce." ^ Corvisart often 
percoased by the whole flat of the hand. At 
the present day immediate percnssion is prac- 
tised only upon the clavicles (they constituting 
pleximeters), or when the physician wishes 
to obtain a rough preliminary notion of the 
resonance of a considerable extent of the chest 
surface. 

ii. Mediate Peecussion. — Auenbrugger's 
glove was obviously an approach to that mediate 
percussion which was first systematically prac- 
tised by Piorry.^ Piorry interposed a thin plate 
of ivory (pleiimeter) between the chest and the 
percussing fingers ; the fingers moreover he 
kept half bent, bo that permission was made by 
their very tips, and not by their pulps, as in 
Auenbrugger's process. To substitute a hammer 
for the percussing fiugtrs was no great stretch 
of inventive genius : Laennec frequently per- 
cussed with his massive stethoscope : from time 




60 PEBCU88I0N. 

to time diyeiB plessors have been oontriTed, 
which may be seen in the shops of snigical 
instrament makers. Bat hammers and ivory 
pleximeters cannot feel, and feeling has much 
to do in percassioD ; wherefore few physicians 
employ any instraments, except the fingers.^ 
The movement of the percussing hand should 
proceed from the wrist and not from the elbow 
or shoulder, a nicety in manipulation which is 
acquired by practice.^ 

Abticlb hi. — ^Theory of Pekcussion. 

The first object of percussion is to discover 
what kind of sound is emitted by the part per- 
cussed. A secondary object is to discover the 
degree of resistence, or the density of the 
stricken spot. 

^ Fiorry. Traits de plessimdtrisme et d'orgauograpli- 
iame. Paris, 1866. Here the reader will find the argu- 
ment stated in favour of the pleximeter. In the same 
book there is a description of divers plessigraphs. 

Wintrich : Einleituug (Yirchow's Handbuch der spec. 
Path, und Ther. : 185 4), p. 5. Here the cause of the 
hammer is pleaded. 

' For the use of resonators and sensitive flames in 
examination of the chesti see Gerhardt : Lehrbuch der 
Aus. und Perc. 3rd edit. 1876 ; pp. 81, 116, 161, 272. 

For tuning forks, see Wintrich : Einleitung : p. 44 
And Baas : Arch, fiir klin. Med. 1872, vol. xi. p. 9. 
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% I. — PEBCU8SI0N SOUNDS. 

All sounds own the common properties of 
loudness and duration : two other properties, 
namely, tone and pitch, are pecaliar to some 
sounds only.i 

The first division of percussion-sounds de- 
pends on tone ; its presence or its absence. 
Some sounds are tones and some are not ; hence 
the main distinction. And also the most ancient 
distinction ; whereof the appreciation was, as 
we have seen, the first step taken in the art 
of percussion : the difference between a tone and 
a noise which is not a tone, being the difference 
between the percussion-sound of a tympanitic 
and of an ascitic belly. 

CLASS I. — PERCUSSION-TONES. 

Percussion-tones are also called clear sounds 
or resonances, for reasons which will appear 
hereafter. Percussion-tones shall be considered 
under the sundry headings of their four common 
properties, namely, their loudness, duration, 
pitch, and tone. 

I. Loudness. — Loudness is not a character of 
much practical worth, depending as it does, not 

> Tyndall : Sound. 1867, p. 69. 
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only upon the conditionaof the Bono rouB material, 
but also upon the force of the percussion -stroke. 

II. Duration. — Duration is a somewhat more 
important quality. The prime property assigned 
by Skoda ' to a pereuBsion-sound, its fulness or 
its leerneaa ^ (ideas adopted from Laennec ') is, 
in fact, a compound perception, made up chiefly 
by the duration of the sound. 

IJI, Pitch. — Pitch is a more important 
quality. The many different degrees of pitch, 
distinguishable in percussion-tones, are reduced 
to three or four heads, which have received 
arbitrary names. So that we have a kind of 
scale of percussion-tones. 

i. The lowest-pitched tones are called Tym- 
panitic,^ because they are usually yielded by a 
tympanitic belly. 

' Markham's transktion : p. 8. 

' Skoda's word "leer" is traoalated by Markhiirii 
"empty"; I formerly suggestod "scanty." Bat, indeed, 
tlie word "leor" nseda no translation, for it ia Engtisli 
OS well KB German, and bears tlie same meaning in both 
toDgnes, See Malliwell's Archaic Dictionary ; Leer or 

' Auscultation mediate ; voL i. p. 23. 

* Skoda giTes the word "tympanitic" quite an ether 
meaning. So ivell as I can make out, tympanitic meauil, 
with him, the same thing aa that wliich I call clearness 
of tone, or rather perfect clearness. A t«ne, which » 
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ii. The somewhat more highly -pitched tones 1 
have proposed to call Sub-tympanitic, thereby to 
keep up the traditions of Auenbrugger ; ^ it ia 
the note usually yielded by healthy lungs, in 
their natural state of distension ; the Pulmonal 
note of Piorry. 

iii. The still more highly- pitched tones are 
called Tracheal * or Tubular, being more or less 
like the note yielded by the trachea, when the 
mouth is a little open, 

iv. The highest-pitched tones are called 
Osteal,^ because they are yielded by the hard 
solid tissues, cartilage and bone. 

mnfBed to any degree, is "not-tympanitio" with Skoda. 
Wiotrich inakea this complaint : " Icli ni uaa aHen gestehen, 
diis3 mir die Expositiouen dea Wiener Meiaters tiber alia 
di* gcnanuten SchalldiSercnzen ganz tuklar gebliebeu 
Bind, zumal wenn der Veisuch gemacht wuide, sie mit 
den Gesetzen der Physik oder a.nch nur den praktiHohen 
AuSasnangen der Muaiker in Verbindung za bringen." 
Eiuleitung, p. 39. French disciples of Skoda call his 
tympanitic note, le bruit akadiqne : if they mean hereby 
that Skoda was the first to draw attention to the sound, 
theynre very much mistaken. 

' Sonufl, quem thorajc edit, talis observatur, qnalis in 
tyinpania esee aolet, dum panno vel alio tegmine ex lana 
craaaiori facto, obtecta sunt. InTenlum novum ; 5 2. 

' C. J. B. Williama : Luud. Med. Gai. vol. sii. p. BIS, 
and Tol. ixii, p. 8. 1838. 

' Piorry : Paronsaioa mediate, p. 31. 
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IV. Tone. — Thus far I hiivt treated of per- 
cuesiofl-tones as if they were highly gifted with 
that property ; bnt such is not the case. In- 
deed, they are eeldoiu pure or clear ; their 
musical quality is mostly impaired ; tlie tone is 
obscured, muffled, or dulled. And there are all 
degrees of tone-dulUng down to otter dulness, or 
a noise wholly bereft of tone. Wherefore per- 
cuBsioc-aonnds are said to be more or less clear, 
more or less dull. And here I would affirm that 
these words, cleamees and dulnesa, relating to 
the degree of purity of tone, are not only 
hallowed by long uaa.ge, bnt also posscBS a strict 
scientific meaning.^ We inherit them from 
Auenbrugger,- who, iu a acntonee of fourteen 
words, has summed np the acoustic phenomena 
of perciKsion. The sound is a tone, clear or 
muffled, even to complete privation ; this is the 
first and great distinction. And next, the tone 
is of a pitch higher or lower. Upon these 
two hang the whole theory and practice of 
percussion. 

^ Tyndiill : Sound, p. SI, for example. 

* Sonitus yel altior, Tel prafundior ; vol clarior, vel 
obflenrior, Tel quandoqna prope auSbcatua dB|>relieud[tar, 
Inventatn novum ; § 10, acholium. Curioaslj miaiinder- 
atood by Corvixart : Nonvelle mdtliade, pp. 30, SI, 



CLASS U. — PBECUSSI0N-N0ISE3. 

Concerning the noisea of pcrcuBsion, the 
sounds which are toneless or dull, there is bnt 
little further to say. They possess the qualities 
of loudness and duration ; but these, in per- 
cussion, arc lightly esteemed. Any other dif- 
ferences depend upon the degree of dnluera, 
whether absolute or not ; whether, in fact, some 
amount of tone is mingled with it or not. 



CLASS III. — BT-SOUHDa OP PEEOUSSION. 

Certain by-sounds, commonly called metallic, 
sometimes accompany the sounds which have 
been described. Metallic sounds are two : 
metallic I'iug and cracked pot. 

I. The Metallic Einq (empty bottle note, 
amphoric note) consists in an oTertone^ super- 
added to the fundamental tone, which itself 
may be either clear or muffled. Percussion of 
the stomach when distended with air will yield 
the metallic ring. Also fiUipping the cheeks 
sharply, when they arc blown out to a degree 
which may be learnt on trial. 

II. The Chacjked Pot sound (metallic chink, 

' Tyndall ; Sound, jip. 116 et eeq. 
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craoked metal eouad) was discovered by Laennec.^ 
It may be likened to the chinking of money, or 
to the Honnd produced by clasping the handa 
loosely together, and striking the back of one 
of them upon the knee. Percussion of the cheat 
of a healthy screaming baby will often give a 
cracked-pot aoand. A heavy blow, expiration, 
and the mouth open, are mostly needful for 
bringing out the chink. Its canees are not 
always the same ; they will be set forth hereafter. 



i;. — PHT8I0AL OOaDITIONB OF PEECUSSION- 
BOUNDS. 

We have now to examine the differing condi- 
tions which underlie the different sounds which 
percussion of the chest produces : in other words, 
we have to explain those sonnds so far as we 
can. And, inasmnch as the prime distinction 
between them lies in the presence or absence of 
tone, we will begin with the discussion of per- 
cnssion -tones. 

I. Pbrcussion-Toses. — The only tones, with 
which percussion has to do, are those produced 
by the vibration of bone, cartilage, or stretched 
membrane. 

The sound of parcuBsed bone and cartil^;e 
' Auscultation mfidints : vol. i. pp. 100, 656, 
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(for instance, that yielded by percaBBing the 
Bkall or shin with the tips of the fingers) partakea 
from the first of the nature of a tone. 

But with stretched membrane the case is 
different. Percusaed in open air, membrane 
yields no tone. Nor can it be made to do so, 
nnleas it yibrate over an air-containing cavity 
with smooth walls. Under these c ire um stances, 
the Bound-waves, which the air conducts from the 
membrane, are stopped and reflected by the 
walls of the cavity. But reflection alone 
will not beget a tone, unless the reflection 
be rhythmical. And rhythmical reflection 
requires a certain fixed relation between the 
rate at which the membrane vibrates, and 
the length of the air-colnmu beneath. Given 
these necessary conditions, then the vibrations 
of the membrane become rhythmically reinforced 
by reflection ; and rhythmical vibration, if rapid 
enough, will yield a sound having the characters 
proper to tone. The reinforcements or produc- 
tion of tone by rhythmical reflection ia called 
Resonance.^ 

Xn the caae, then, of a membrane stretched 

over a cavity containing air, when we strike the 

membrane we produce a flutter of the air 

' Tyndftll : Soniid, p. 172. 



contained in tbe cavity ; and some pulse of this 
flutter, corregponding to the Blze of the cavity 
according to the law just laid down, is raised by 
resonance to the dignity of a tone,^ And thia ia 
the reason why the words tone and resonance, 
as applied to percussloD-aonnds have come to 
mean the same thing ; the only tones which 
percussion knows (those of bone and cartilage 
excepted) are produced by resonance. 

The conditions at which we have now arrived 
are these : a sac containing air. To yield Tone 
the sac must be of a certain size. Greater 
precision than this is unnecessury, and indeed 
impossible, in the case of the human body, 
because the tone depends on many conditions 
other than the mere size of the cavity. The 
Pitch of the tone, so far as the cavity alone is 
concerned, ia low in direct proportion to the 
length of the air column. 

Let us now apply these doctrines to explain 
the percuss ion -note of pneumothorax, which 
alone fulfils the conditions of a cavity, large, 
closed and containing air. Were these the only 
conditions of the case it would be simple enough. 
But the loudness and clearness of the sound 
produced depend more upon the sac-wall than 
■> TyndttU : Sound, p. ITS. 
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Upon the bulk of air contained therein. Iij order 
to jfiekl tone, the wall must be apt to vibrate 
rhythmically together with the contained air. In 
other words a uniBon vibration, con vibration, or 
consonance of the wall is required to the pro- 
duction of tone. Mere reflection of air-vibrations 
from the inner surface of the sac is not enough ; 
the production of resonance requires a consonance 
of the containing membrane, whereby to keep 
up the vibrations of the air. When we search 
into the conditions which favour or oppose the 
oonvibration of the sac-wall, we And that its 
elasticity is the cbief of them. The tension of 
the wall is indeed a matter of some consequence ; 
for the membrane must be fiexibie enough to 
vibrate rhytlimically, and high tension opposes 
flexibility : a fact which may be demonstrated 
npon the cheeks, and which is often demonstrated 
for us by the membraaa tympani, — a certain 
mean tension being needful to good vibration. 
But the elMticity of the sac-wall is a more impor- 
tant condition than is the tension ; inelastic 
membrane cannot vibrate rhythmically. In 
sum : the snc-walls most be flexible and vibratile 
enough for the column of air within to be able 
to bend them to its own vibration, and thereby 
to make them its own sounding- board and 
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tuning-fork ; ' else a clear-toned rcBoiiance is 
impoBsible, When the eac-wall cocsonatea 
imiierfectly the tone is proportionally muffled; 
and of muffling tbere are all degrees up to abso- 
lute dulness. But the thick, soft and hetero- 
geneous walla of the chest are obviously very far 
from fulfilling the conditions necessary for the 
production of a clear tone ; and hence the note 
yielded by percussion of a pneumothoras is 
more or leas muffled. 

The Bound thus generated has to be transferred 
to the outer air, aud the same conditions which 
make the chest-walls inapt for the production of 
tone, mate them inapt for its conduction. That 
the cheat-walls conduct badly, hardly needa to 
be proved : but were proof necessary, it wonld 
be afforded by the fact that the metallic ring 
(p. 65), which the percussion-tone of pneumo- 
thorax usually possesses, is not heard except by 
auacultatiou or putting the ear to the chest. 
This amphoric or metallic ring is due to an 
over-tone produced together with the prime 
fundamental tone : the cheat-wall conducts the 
prime tone to the outei air moderately well, but 
the metallic over-tone not at all. 

Passing from the walls and cavity of the 
' Tyndall : Sonnd, p. 175. 
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cheat to its contents, we have now to consider 
the percussion-Bound afforded by luDgs, We 
have to explain these facta : That the percua- 
Bion-note of the chest is much the same whether 
its cavity be occnpied by iung iu its natural 
expanded condition, or whether the cavity be 
occnpied, but not distended, by air alone : That 
the percuBS ion-note of healthy Inng is much the 
same, whether it be percnssed when within the 
thoracic cavity, or when talien out of the body, 
the natural distension of the lung being kept up : 
That the percussion-note of lung which has been 
allowed to relas, contract, lose it« distension, is 
clearer and of higher pitch than the note of 
naturally distended lung. The principles already 
laid down (pages 67, 68, 69) are adequate to 
explain these three main facts, if we assume 
that the lung, under percussion, vibrates and 
resounds as a whole, that is to say, like a single 
Baa containing air. The cloae reaemblance 
between the percussion - souad of distended 
lung and of undisteuded pneumothorax justifies 
this aasumption. The pulmonary tissue is 
immersed in air ; when the two vibrate in 
unison they yield a clear tone ; but when the 
pulmonary membranea do not keep time with 
the vibration of the air which they enclose, there 
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is a oorrespondiDg want of clear tone. Now, 
the aptitude of eiaatic membranes for unison 
vibration is proportionate to their tension ; a 
certain mean degree of tension being necfisaary 
for the production and conduction of clear 
tone ; any variation from this degree of tension, 
more or less, impairs the tone. The heightened 
pitch of the tone yielded by relaxed liing is due 
to its diminished bulk. 

II. Percussion-Noisbs.— Privation of the 
conditions, which have been declared necessary 
to the production and conduction of percusaion- 
tones, resDlts in percosBion-tonelessness, noise, 
or dulness of sound. The physical conditions of 
percussion dulness are these : there may be no 
tone-producing material in the part percussed, 
or the tone produced may be badly conducted, 
or the percussion- blow may be badly conducted. 
With regard to percuss ion -dulness of lung, in 
particular, either the resonant parts are rendered 
less resonant, or the conducting parts less apt for 
conduction, and the former is by far the more 
important condition. 

III, Metallic By-soukds.— The nature of 
the Metallic Ring has been already explained 
(p. 65). It is believed to be necessary to the 
production of this by-aonnd, that the resonating 
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cavity possess smooth curved walls, and that 
it be not less than two inchea in diameter.' 

It remains to say a few words upon the 
Cracked-Pot sound. Ita physical conditions are 
not always the same, i. One kind, that which 
percussion produces in screaming habiea, is 
believed by "Wintrich^ to take place in the 
glottis, when the quick and hard blow auddenly 
sends compressed air between the tense vocal 
cords, whereby they are tlirown into iri'egular 
vibrations, ii. In like manner tlie cracked-pot 
sound which heavy percussion, upon yieldiog 
chests, produces in healthy inngs during mere 
expiration, is probably glottideao. iii. Another 
kind is but a variety of the Dietallic ring, and 
is associated with it, being produced, in air- 
containing cavities not wholly closed, when per- 
cussion causes a sadden condensation of the air, 
and so jars the tone. The mouth of the cavity 
enables the pressure within and without to be 
quickly equalised. To shut the mouth and nose 
prevents the production of a cracked-pot sound, 
but the metallic ring i-emains.^ iv. It ia likely 

' Six oantiuiBters (neaily two inchea nud a half) i 
Wmtrich : Eialeituug, p. 33, If the cavity oommuni- 
cate with a bronchus, tha size muy most likelj ba hsa. 

* Einloitung, p. 36. 

' WiIbIie; Diseases of limga, 3rd edit. p. SO. 
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tii&t ttie sudden rush of air, iLrough the openiDg 
spoken of, is attended bj a hiss which heightens 
theeffect of the cracked-pot sound, v. A sound, 
practically indistingniahabte from the cracked- 
pot sound, is that to which Piorry has given the 
name of " humoral," * and which is sometimea 
produced by percussion over cavities which con- 
tain both liquid and air ; the sonnd in question 
being a sort of percnssion-rale, dpe to splashing 
of the liquid. A bladder, holding both air and 
water, if strongly percussed jnet below the 
surface of the water, yields a humoral Bonnd. 



II III.— PERCUSSION SEBISTEffOB. 
The sense of resiatence felt by the pcrcnssing 
fingers is greater or less in proportion to the 
greater or leas compressibility of the part per- 
cnssed. Hence solids and liquids are Tery 
resistent ; air-containing parts much less so. 
It is by this means that a person percussing 
learna more from his pcrcusaion than doea a 
bystander. Comsart firat drew attention to 
this sign ; Piorry, working out the aubject, at 
last almost came to exalt the tactile sensations 
of percussion above the acoustic. But, apart 
' Perenssioii mediate, p- 31. 
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from all exaggeration, there is no doubtJ[that 
the Bense of resistence not onij re-inforcea, aa 
we may say, of the sense wont of tone, but also 
enables us to distinguish between certain states 
which agree in yielding abaolute duloesa to per- 
cussion. The great reaiatence of a liquid effu- 
sion, and the change which we often perceive on 
passing from the heart to tie liver, are examples 
of this truth. 

Percussion Thrill. A peculiar quiveriug sen- 
sation, called by Piorry the hydatid thrill,^ is 
sometimes produced by percussion. The finger 
feels as if it were repelled aevera] times ia suc- 
cession by a sort of elastic resistence or fluctua- 
tion. Most likely the only phjaical conditions 
needful to the production of this thrill are an 
elastic sac tightly full of thin liquid ; conditions 
fnlfilled by hydatid ejsta. A stomach filled with 
water, hung up, and percussed, will yield a 
thrill: but whether hydatid thrill ia ever felt 
on percussion of the chest, is very doubtful. 

Superficial and Deep Percussion. Before pro- 
ceeding to apply theae principles to the practice 
of the percussion of the chest in health and 
disease, it will be proper to say a few words 



' Son iijdatique : Percussion mediutc, p. 32. 
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iipuii wliikt nra called Superficial and Deep per- 
iiiiMHidii. By progregaively increasing the force 
of tlio bluw fruni tiiu gentlest tap to the hardest 
tlm piitiorit cuii bear, we iufiiience progreasively 
ilnipnr luyora of the part perauased. For ei- 
niiiplo ; (tunllc [icrcuesion will elicit as clear a 
[iilliniilinry liotu an inch or two below the right 
lilp|ilti lu aboTU the nipple ; but hard, heavy 
{ini'iIliiiNiuit will produce a tune which ia much 
liiNl loiiK iiti'l louii in the former than in the 
Iiitt^r ji|Nil, tlia iriiQ oxpiiination being tliiB: not 
Mint (liHiji jMji'uiiRNion brings ont hepatic dnlneuB 
imliiW Mm nipple, but that, wliile gentle percus- 
NKtii tiillumuttw DM ly a Bmall depth of lung, which 
ilffiUi nitiiU (H Willi b»hvf the nipple as abore 
id; liDttV}' pncDUNttliiii, iiilluoncing a much greater 
(Jifjrll) lit hints, ilioWN, by a marked diifereuce in 
Um loiiKtIi nii'l IriiiiliiuM »f the sounds, that 
H mHulu tliinliiiGiiit of luug does not exist over 
litu llfiir liiif tUm exht above it. 



MKOTION II. 

fKfu:viin]on ay tiik ciikht in health. 

Tlifi pulmonary, cardiac, and mediastinal 
teaiont nitmt Iw *cparntcly considered. 
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Article I. — The Pitlmonaby Eegios. 

^I. — PULMONAKY EBSONANCB AND HE8I8TENCB. 

i. Typical. — Frequent experiment upon the 
healtby chest is the means by which to fix in 
the mind an idea of tlie sound and resiBteuce 
afforded by percussion of the pulmonary regions. 
When disease affects one side only we possess in 
tlie other side a standard of healtli to which we 
may refer ; even when both Inngs are affected, 
but one more tlian the other, comparison ia still 
useful : wherefore, to contrast the same parts of 
the two sides of the chest becomes an important 
role in the practice of percussion. 

ii. Sdj3-Typical. — But certain deviationsfrom 
the type ai^e compatible with a state of perfect 
health ; deviations for the most part due to the 
thoracic walls. The sound produced by per- 
cussion over the sternum, clavicles, ribs, and 
scapular spines, partakes of the osteal character. 
Ossification of the cartilages produces the same 
effect. The greater the quantity of soft tisane, 
muscular or adipose, which coveis the thorax, 
the greater the muffling of the sub-tympanitic 
resonance. Hence the percussion-note of the 
chest is clearer in front and at the aides than 
behind, clearer in thin persons than in fat; it is 
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BometimeB almost impoesible to get any sound 
deserving the name of resonant bj percaEsing 
the backs of fat, flabby people. When the chest- 
waHb are yielding, heavy percnssion of the front 
of the chest will produce the cracked-pot sound. 
During the long deep expiration which attends 
coughing or screaming, the cheats of children 
become much leas resonant than natural. Any 
part of the chest-walls which is etifily arched 
bears off the force of the percussion -blow from 
the naderlying organs, and thus weakens more 
or less the impulse which we wish to impart to 
them. 

^ri. — EXTENT OF PULMONABY REGION. 

The region which yields a pulmonary note 
extends from the very apex of the thorax on 
each side, as low as the sixth rib in front, the 
seventh at the sides, and the tenth or eleventh 
behind. But sundry viscera encroach upou 
these limits. 

(i.) The Heart canses a certain extent of non- 
resonance in the anterior part of the chest ; see 
next page, (ii.) The Liver can, by hard per- 
cnssion, be detected on the right side as high as 
the fifth or even the fourth intercostal space in 
front, and ninth or tenth rib behind, (iii.) The 




pleen on the left half of the cheat, below the 
sixth rib laterally.modifiea the percussion-sound, 
(iv.) The Stomach, especially when diatended 
with gafl, affords its own resonance to percussion 
of the lower part of the left side of the thorax 
as high, it may be, as the fourth rib, in the 
lateral region. 

Ahticlb II. — The Cardiac Eeoion, 
The extent of cardiac percussion ddness will 
differ according to the force used in percuBsion, 
whether slight or great. Gentle percuasiou de- 
tects duloess only where the heart is uncovered 
by lung ; this is the area of superficial dulness. 
Stronger pereasaion detects the dulness of the 
heart where it lies behind the lung ; this is the 
area of deep dulness : and it only is indicative 
of the size of the heart. 

i. The Superficial area is roughly triangular 
in shape, the right side of the triangle being 
the midsternal line from the level of the fourth 
chondrosternal articulation downwards, the hy- 
potenuse being a line drawn from the same 
artioulation to a point immediately above the 
apex-beat, the base being a line drawn from 
immediately below the apex-beat to the point of 
meeting between the upper limit of liver dulneaa 



and the midateraal line. The area of superficial 
dnlaees is much diminished hy a deep Inspiratioji, 
much increftscd by the patient lyinf; upon the 
left side (the same position which displacea the 
impulse to the left), and not ninch affected by 
the patient lying upon the right side. 

ii. The Deep area reacbea upwards as high 
as the third rib (in children even as high as 
the second interspace) ; to the left about a 
finger's breadth to the left of the impulse ; and 
to the right as far as a little teyond the right 
margin of the sternum. But, in truth, the 
right limit of cardiac dnlness is not very trust- 
wortby, the osteal and conducted pulmonary 
notes interfering much with the cardiac perooa- 
sion -sound. 

No doubt it is sometimes quite easy to be 
able to discover the lower margin of the heart 
by percussion : sometimes a heightening of 
pitch and increase of resistance are tolerably 
well marked on passing from the heart to the 
liver : sometimes there is a distinct band of 
faint resonance between the two organs ; and 
sometimes, in passing from the hepatic to the 
cardiac region, one becomes sensible of a slight 
increase in the intensity of dulness, and a most 
distinct increase in resistence, owing pi'obabjy 
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to comparative thinness of the left lobe of the 
liver, and its position over the stomach. When 
the heart and liver dnlneaaea pass indistinguish- 
ablj into each other, we mnst be content with 
assuming the lower margin of the heart to cor- 
respond with a line drawn from a little below 
the apex-beat of the heart to the point of 
meeting between the right limit of cardiac 
dulnesa and the upper limit of hepatic dulness, 
bearing in mind how close is the connection 
between the heart and liver by means of the 
vena cava. 



AaTicLB HI.— TiiE Mediastinal Region. 
The contents of the mediastinnm in a healthy 
state do not affect the percussion-note in any 
way. 

SECTION III. 
PERCUSSION OF THE CHEST IN DISEASE. 

Article I.— The Pdlmonary Region. 
Aoenbrugggr's DiCTCH. — If, over the fore- 
described pulmonary region, we perceive not 
the fore -described pnlmonary sound, equal on 
both sides, the force of percussion being equal, 
we may predicate the existence of disease where 
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i is annataraU' This ib Anenbrugger's 
, aud comprisea the whole theory 
percQaeion. 

5i I. — PULMONARY PEHCDSBIOH- SOUND. 
The typical pulmonary-note may be departed 
from by increase or by diminution of its reaon- 
anoe. Hence two clasaea of unnatural Boands. 



CLikHS I, — iMCaBASED EBSOMiNCES. 

The resonance is iooreased by the tone be- 
coming tympanitic (p. 62) or clear. 

latly. Tympanitic Resonance, mostly muffled, 
seldom or never clear, occurs when the Bonorous 
column of air is greater than natural, a condition 
present in pneumothorax, and in emphysema of 
the lung, 

2ndly. Clear resonance, sub-tympanitic or 
tracheal, is afToi-ded by the following condi- 
tiouB : — 

i. a. Lung which ib relaxed as a whole by 
pleural efTuBions, or by tumours or enlarged 
organs without the lung, But^ inasmuch aa 

' "Si igitur ax pnedictia looU Bonoris non parcipitur 
MQits lunuiteBtua, utrique latflri leqaalia, eideni por- 
oussiouM iotensitati conformis, morbosum quiil in pectore 
latere ngnifioat." Inventum Ho*um. § !!■ 
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the relaxed lung amid these circumstancee 
canaot keep up ita contact with the whole of 
its chest-wall, the extent of the clear percusHion- 
note is small, fi. Lung around sharply- defined 
pulmonary consolidations, y. Lung in which 
solid or liquid exudations are intimately mingled 
with air-contaioing tissue : hence the clear 
tracheal tones sometimes yielded by catarrh, 
tedema, congestion of the lung, pneumonia at 
ita very ontset or during resolution, phthisis 
and tubercle. 

ii. Cavifcies, filled wholly or mainly with air, 
when at the surface of the lung, or, if deeply- 
seated, separated fi'om the surface by dense 
solid tissue, may afford a clear sub -tympanitic 
or tracheal tone. 

iii. Solid masses, coming to the surface, and 
closely connected with large air-tubes, some- 
times yield a clear tracheal tone : pneumonia 
and pulmonary tumours may exemplify this 
fact. 

Class IL — Dikinishbd Resonances. 

The resonance is diminished when the tone 

becomes less loud and long, or more muffled. 

When absolute tonelessness is present, it is vain 

to draw (so far as the soand is concerned) any 

G 2 
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further diBtioctionR. "When a certain amonnt 
of tone is preserved, it is not only possible but 
useful to distinguish the degree of clearness and 
the height of pitch. 

The foliowing conditioua are attended by 
diminution of puhuonary resonance : — 

i. Extreme distension of the lung with air. 
Hence we should never percuss a chest whilst 
the patient is conghing or holding his breath, 

ii. Liquid aud solid e;fudations into the lung 
which do more than relax it. Catarrh, cedema 
congestion, pneumonia, induration, phthisis, 
often illustrate this fact ; hEeinorrhagic in- 
farctuB, canceroas and other tumours more 
seldom. 

iii. Collapse of the lang. 

iv. Liquid exudations into the pleura, whereby 
the lung is deprived of air, and is moreover 
separated from the chest-wall. But liquid is 
a good conductor of sound. Were resonant 
material behind the effusion, percussion would 
bring forth tone. The dulness shows that there 
is no resonant material behind the effusion ; in 
other words, that the lung is deprived of air. 
That the dulness of a pleural effusion depends 
upon the state of the underlying lung is proved 
by these facts, a, A considerable pleural eSuston 
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may co-esist with a percuBsion-eound muffled in 
tone but far ftom absolutely dull. j3. When 
patients, who are pat under the influence of 
chloroform with a view to paracentesis, struggle 
and scream, or simply breathe deeply, parts 
which before were wholly dull to percussion 
become resonant ; yet, puncture these parts, and 
liqaid freely flows, y. When pleural effusion 
has been removed by absorption or drainage, 
the dulnesB continues to be almost or quite as 
great as ever, so long as the lung remains 
nn expanded . 

Class III. — Metallic By-sounds. 

I. The Metallic Ring ia sometimes heard on 
percussion of pneumothorax, and of very large 
pulmonary cavities contaiuing air. 

II. The sundry causes of Oracked-Pot sound 
have been already set forth (p. 73). 

^ II. — PULMONARY PURCUSSION RBarSTENCB. 

Whatever diminishes the elasticity of the 
part percussed increases the sense of resisteneo 
to percussion. Wherefore massive consolidation 
of the lung, liquid pleural efinsions, and extreme 
dietension of lung or pleura with air, afford a 
feeling of resistcnce more or less increased. 
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5[ III,— EXTENT OF PULMONARY BEOIOIT. 

Over tbe cardiac region, percussion is em- 
ployed in order that we may learn whether the 
lung has Bhronken away from the heai-t, or 
coTers it, or whether the pleura contains air. 
In the diagnosis of adherent pleura, of phthisis, 
and of emphysema of the left lung, these signB 
become nsoful. 

The discovery of the position of the dia- 
phragm and mediastinum, depends chiefly upon 
percussion. These subjects will be discussed 
hereafter. 



Ahticle II. — The Cahdiac Regiou. 

Disease of the heart itself diminishes or 
iacreases the area of cardiac dulness. 

i. The area is diminished in the very un- 
common case of pneumopericardium, clear rcaou- 
anee superaediug the natural dulness. Atrophy 
of the heart does not macb aSect the area of 
dulneas. 

ii. The area is increased in enlargement of 
the heart, and in pericardial effusion : for the 
diagnosis between these conditions the reader is 
referred to the second part. 
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Moreover, the area of dnlness may be alto- 
gether displaced^ in conseqnence of displacement 
of the heart (p. 41). 

Articlb III.— The Mbdiastina. 

Dilatation of the large vessels, aneurysms^ and 
solid tnmonrs in the mediastinum are sometimes 
the cause of more or less dulness to percussion 
where there should be resonance ; as will be 
further shown in the second part. 



*• Pulsa, dignoscere cautus 
Quid solidum crepet." 

Pbrsius : V. 24. 



CHAPTEE V. 

AUSCULTATION. 

SECTION I. 
INTRODUCTOET. 

Article I. — Historical. 

A U80ULTATION existed not before Laen- 
-^^ nee ; and " clinical observation, though 
never blind, had been always deaf." True, a 
few passages are found in the writings of earlier 
physicians ^ which speak of sounds heard in the 

* The following are the chief notices of auscultation 
which I have found in authors older than Laennec : — 

i. Rales. Hippocrates, Progn. ^ 14 : De Morbis : ii. 
§ 61. Caelius Aurelianus, Acut. Morb. lib. ii. cap. 14. 

ii. Leather sound of pleural friction. Hippoc. de 
Morbis : ii. § 59 ; ibid. iii. § 16. 

iii. Succussion-splash. Hippoc. de Morbis : i. §§ 6, 
15 ; ii. § 47 ; iii. § 16. De Intern. Affect. § 23. Coacse 
Prsenot. 424. De Locis in Homine : § 14. 

iv. Metallic tinkle. Willis : Phar. rat. part. II. 
sect. i. : cap. 13. 1674. 

V. Pneumonic crepitation. Van Swieten : Comment, 
in Aphor. 826 : 1745. 

vi. Respiration bruissante. Double : Sera^i'ologie 
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chest, bat the obserTationa remained mere 
curioBitiea, wholly without influence upon prac- 
tical medicine. It is intereating to mark the 
dawning of tlie great diacoYcry. Corvisart had 
studied the (lifFerent forma of enlargement of 
the heart, and had endeavoured to dietinguish 
between active and paaaive enlargement ; to 
this end the character of the impulse was 
careftilly observed. Bayle, a disciple of Cor- 
viaart, was in the habit of applying to the 
heart-region his ear rather than his hand,' 
inasmuch aa a heaving impulse ia more readily 
gfnerale, vol. ii. p. SI : 1817. See an umusiug tale of 
Double's claim to the discovery of auscultation, in Land. 
Mod. Gaa. vol. Yi. : p. 189. 

vii. Heart soiindB are briefty alluded to bj Forestus 

(died 1697. 0pp. omnia; edit. 1653: vol. ii. p. 241), 

Harvey (De motu cordia; cip. v.), Stalpart vauder Wiel 

(Obsers. rar. i. obs. S6), and others. The clearaHt 

r ifl that by Jamos Douglas (Phil. 

' Trans, for 1J15 ; Fq. 34i : quoted by Forman Moore, 

. Bep. vol. 26, p. 16S). See alao 

' Butherford, aa quoted by Allan liurna (Dis. of Heart, 

S09 : p. 187 ; a case of mitral disease). 

viii. Sounda of ftetal heart. Mayor : quoted by 

lAcnuec, ii. p. 459. 

' " I have found this method nowhere alluded to, and 
Bajla was the first whom I saw employ it, when we 
followed the praotios of Corvisart together. The pro- 
feasor himself never put his head to the chest," 
nltation m^iliate, ime edit,, vol. i. p. 5. 
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detected thereby, bo the reason what it may. 
Laenneo, Bayle'a friend and fellow- at n dent, 
adopted the Batne method, Laennec had under- 
gone a fift«en years' training in the hospitalfl of 
Paris, when, in ISlfi, he was consulted "by a 
young person who presented the general symp- 
toms of disease of the heart, and in whom pal- 
pation and percussion gave no information, on 
account of the patient's fatness. Her age and 
sex forbade an examination of the kind just 
mentioned (by putting the head to the cheat), 
when I remembered a well-known acoustic fact, 
that if the ear be applied to one end of a plank, 
it is easy to bear a pin's scratching at the other.' 
I conceived the possibility of employing this 
property of matter in tbe present case. I took 
a quire of paper, I rolled it very tight, and 
applied one end of the roll to the precordial 
region ; then leaning my ear on the other end, 
I was surprised and pleased to hear the beating 
of the heart much more clearly than if I had 
applied my ear directly to the chest. "^ He had 

' Thia remark would soein to imply that Laenneo had 
pnt bis head to tbe chest, in order " to hear the beat- 
ing " of the heart : a pbrase which he cDnstantly iiaea : 
compare Auscultation mediate : vol. ii. pp' 3S6 sqq. 

' Aoacultation m^dinte : vol. i. p. 7. Montaigne's 
(EssBjs, ii. chap. 37] remark that " tbe phyaictana have 
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discoTered auscultation. At the HSpital Necker 
he explored the dgw world gained for Bcience ; 
and in ISia he read a "Memoir upon Ausculta- 
tion by divers acoustic instruments employed 
as means of investigation in the diseases of the 
thoracic viscera, and especially in pulmonary 
Phthisis." In 1819 he published the first 
edition of his book on Mediate Auscultation ;' 
and, in 1826, the second. 



Article II, — Methods of Auboultation. 

It was by means of an instrament' that 
Laennec was enabled to discover the powers of 
Auscultation. Since his day the stethoscope 
has been discarded by many persons, who, pre- 
ferring immediate to mediate auscultation, apply 
the ear directly to the chest. And doubtless 

Bpeoulum matrioia by which, to discover onr braiiia, 
! Innga, and liver," haa ceased to be true with respect to 
tiie laugs : the stethoscope is our speculum poctoiis. 
' Bene Theophile Hjacinthe Laennec : De I'Auseulta- 
>a midiate ou traits du diagnostic des maladies des 
du oceur, hniXi priucipalement sur ce 
1 moyen d'exploTation. Paris, 1819. For title 
of second edition, see p. 51. 
' One of those iuatances of the door or gate (in Bacon's 
I phrase ; Nov. Org. ii. chap. 39) " which owiat the opera- 
" n of the senses." 
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the soands are heard loudest in this way ; they 
are weakened by conduction throngh a stetho- 
scope. However, the drawbacks to immediate 
Bnscnltation are great, and chiefly these : the 
imposaibiiity of iiateoiog to every patient's 
cheat without the interposition of some kind of 
vestment, which, besides being a bad conductor 
of sound, gives rise to divers noises of its own ; 
the impossibility of applying the ear to every 
portion of the chest ; the impossibility of 
localising sounds with sufficient accuracy. 
Moreover, we must not take for granted that 
tlie car, applied directly to the chest, will 
needs conduct the sounds more truly than will 
a stethoscope. Heart-sounds and murmurs, in 
particular, oftcu actjuire by immediate ausculta- 
tion, a booming, indistinct character which does 
not belong to them. When this is the case, 
what we lose in mere loudness by using the 
stethoscope is well repaid by the greater 
deflnitcnosB of what we hear. No doubt a 
person may become a skilful auscultator who 
listens with his unassisted car ; but let mediate 
auscultation ever be considered the rule of 
practice, and immediate the exception ; the 
physician making of the Rtethoacope, not a 
crutch, but a staff, which he uses when he 
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has it, yet when he has it not he does not 
want it. 

Stethoscopes are solid (rods) or tubular 
(pipes) ; tubular stethoscopes are rigid or 
flexible ; flexible stethoacopes are single or bin- 
aural ; so that there are four kinds of stetho- 
scopes in use. Solid stethoscopes are made of 
wood ; rigid tubular stethoscopes of wood, gun- 
metal or vulcanite; flexible stethoscopes of 
caoutchouc. A flexible stethoscope conducts 
wholly by the column of air contained within 
the tube ; when the pipe is plugged, it conducts 
no JODger. Scarcely need it be said that rigid 
pipes conduct partly by the bore and partly by 
the tube ; and that solid rods conduct wholly by 
the solid. 

To compare the rigid with the binaural stetho- 
scope would require more time and study than 
the subject seems to deserve. It is a mistake 
to assume that we can auscultate best with the 
binaural flexible stethoscope which enables us 
to listen with both ears. Mere loudness is the 
least important property of breathing and vocal 
sounds, and in my opinion, a rigid tubular 
instrument often conveys the other properties 
of sound more truly, and thus leads to more 
reBned auscaltation. But a man rightly prefers 
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that kind of stethoscope to which he I 
most accustomed. 



Abtiolb III. — Mdrmues in Gesehal. 

A niiirmtir is a sound produced by tlie flow of 
fluid, liquid or gaseous, along a tube. Fluid 
flowing, however swiftly, along a tube of equal 
caliber throughout, produces no sound. 

I. Onwasd Murmur. — A jet of fluid flowing 
swiftly enough, out of a nan-ow orifice into a 
wider space, is called a Buid vein.^ The mole- 
cnles of a fluid vein are agitated by movements 
which cause the vein to vibrate, and which are 
productive of soand. The loudness of the sound 
depends upon the swiftness of the flow ; the 
qaality of the fluid, and the size of the orifice 
are of import only ioasmiich as they exert an 
influence upon the swiftness of the flow. The 
sound is carried farthest in the direction of the 
flow, hence the name onward murmur. 

II. Backward Murmur. — Fluid flowing, 
however swiftly, from a wider into a narrower 
space, produces no Bound. But if the stream 
break, swiftly enough, upon a bevelled edge, 

' Felix Savart ; Annates de chimio et de phjaique ; 
Snd aeries, rol. S3, p. 387. Paris, 1S33. 



I like 

P vibr 



MURMUB8 IN GENEBAL. 



like tiiifco that of a whistle, the fluid becomes 
vibrating and sonorous. If the bevelled edge 
sniTound a considerable conatriction within the 
tube, the sound is carried farthest in a direction 
against the flow of flnid : hence the name, 
backward murmur.' 

III. Musical MUEMtrRS. — Murmnra of 
either kind sometimes acquire the character of 
tone ; these are called musical murmurs. 

i. A musical murmnr is usually due to the 
consonance of a solid, which plays the part of 
the reed in an instrument, and which is set in 
vibration by the sonorous fluid stream. 

ii. A musical murmnr ia sometimes due to 
vibration of the fluid vein alone ; especially 
when the tube is curved so as to form a semi- 
circle jnst beyond the constriction which causes 
the fluid vein. 

SECTION II. 
AU8CULTATI0S OP THE LUNGS AND PLEDE^. 

Auscultation of the surface of the chest is 
practised with i-eferenco to three kinds of 
sounds : i. the Voice, as it is heard over the 

' Bergeon : Dea causes et du luiiflaniBmo dn broit de 
BOQffle, p. 25. Paris, 1868, 




tliorax : ii. Llie aounda of Breatbiiig : 
Bounds produced in the Pleura, 

Aeticle I. — Thobacio Vocal Soinnis. 
The voice, as it is heard by auscultation, is 
usually called Vocal Resonance : a phrase which 
ffe inherit from Laennec, and which involves a 
theory not yet discussed. It is useful to study 
vocal resonance before the respiratory sounds ; 
inasmuch as the origin of the sound is, in the 
former case, clear and indisputable, but, in the 
latter case, not so. Let us follow the hiBtoricai 
order : the first fact which Laennec discovered 
by auscultation concerned vocal resonance. 

^ I. THEORY OF VOCAL EBSONAKCE. 

Tlie prime distinction between the different 
kinds of vocal resonance lies in the degree of 
change which the tone of the voice has under- 
gone hy the time it reaches the surface of the 
cheat. Whence two classes of vocal resonances; 
the muffled (or more changed), and the clear {or 
less changed). Clear vocal resonance, being 
usually heard over the large air-tubes, is also 
called bronchophony. 

The t«rm, clear, aa applied to vocal resonance. 
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, complex notion. Using words which 
will be explained a few pages onwards, Toeal 
resonance may be called clear in respect either 
of the fhndamenta! tone of the voice, or of the 
articulated over-tonea. The fundamental tone 
is clear in proportion as it retains its miisicai 
laryngeal character ; and the articulated over- 
• tones are clear just in proportion as they are 
distinct ; after transmission through the lung. 

i. Muffled Vocal Kesonance. — The ear, 
applied to the cheat of a person who is speaking, 
perceives a humming or buzzing sound : the 
laryngeal tones have lost their cleai'uess, and 
distinctness : their loudness also is mnch 
diminished : so that a weak voice is not heard 
at all. 

ii. Clear Vocal Resonance, ob Bbo.toho- 
PHONY. — What vocal resonances shall be deemed 
clear enough to form a class apart from muffled 
vocal resonances is an arbitrary aiTangement. 
The line is drawn at that amount of clearness 
which the voice possesses in acerfcain proportion 
of perfectly healthy persons, when listened to in 
the upper part of the interscapular regions. 
There, in some people, we hear nothing different 
from what we hear over the rest of the chest ; 
but in some we hear a vocal resonance which is 
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comparatively clear, that is to say, wliich 
approaches more nearly in character to the 
sounds heard over the larynx or pharyns. 
Bronchophony, then, I define to include the 
clearest vocal resonance ever heard over the 
healthy cheat, and all degrees of clearness 
greater than this. For disease sometimes affords 
thoracic voca! sounds which are far clearer than 
any heard in health ; sounds which are not 
more muffled than those heard over the larynx. 
And, just as the least clear vocal resonance, 
which can he called bronchophonic, is that 
which is heard over the healthy bronchi ; so 
does auscultation of the larynx affoi-d a standard 
of the most clear vocal resonance. For it is 
very seldom possible that the voice should be 
heard over the chest, in health or in disease, 
with greater eleamess than over the larynx. 

The clearness of vocal resonance is not 
dependent upon its londness ; weak sounds may 
be as strongly bronchophonic as the loudest. 
Indeed, with respect to articulated sounds, the 
two characters of clearness and loudness are 
often opposed, so that the bronchophonic 
resonance is rendered indistinct by its loudness ; 
the ground-tone of the voice drowns the articu- 
lated over-tonea. When this is the case, we 
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moBt seek to eet aside the element of loadnesa ; 
a consideration wbich leads ns on to the 
topic of 
Whispered Bronchophony, How whispering 
L is articulation of the breathing sounds, the 
glottis being passive. And the bronchophony 
hf whispering is often clearer than that of the 
Sometimes bronchophony cannot be 
icted at all unless the patient wbisper. 
tectoriloquy. The name given by Laenaec 
lat physical sign which was the subject of 
Brliest publication relative to auscultation, 
fcriloquy, having been the first-fruits of hia 
ei-y, no wonder that he always clung with 
'1 to the name and sign. Laennec meant 
iriloqny, a very clear vocal resonance 
«"u characters ; first, the bi 
alurig tlie bore of the ste 
ic olwijrver: next, the being heard 
.^.j Miiiill apiice of the chest. Loudness 
of the vocal rc^iuuance has nothing to do with 
pectoriloquy ; a whisper may possess the two 
notes of apparent transmission and exact circum- 
scription. But the di^titiction drawn by Laennec 
between pectoiiloqay and bronchophony is nn- 
Batisfactory. Tlie desire of making pectoriloquy 
to be a sign pathognomonic of accidental cavity 
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within the lung led Lneunec to speak of perfect, 
imperfect, and doubtful pectoriloquy : now he 
himself confeBBee that he conid BOfc distinguish 
doubtful pectoriloquy from bronchophony. In 
short, he wavered in his own definition ; a fact 
known to hia pupils.' If we are to retain the 
word pectoriloquy in use, it can ouly be by 
taking it to signify strictly breaafc-speecli, that 
is to say, bronchophony which is especially clear 
and distinct in respect of the articulated over- 
tones. 

^gophony. Another kind of bronchophony 
is that which Laennec called EBgophony, in order 
to indicate its likeness to the bleating of a goat : 
still closer is the comparison which he makes 
between aegophony and the voice of Punch, 
liaennec's idea of segopho ny, like that of 
pectoriloquy, was confused by his desire to mate 
the sign pathognomonic ; he thought it indicative 
of pleural effusion. His own pupils could not 
follow him : ^ nor will we ; for aegophony is 
nothing but bronchophony with a nasal quality 
more marked than usual. 

Vocal resonances are mostly heard best by 
auscultation with the ear aloe 



' Hanibon : Lond. Mad. Gai. 1835 ; vol. lii. p. <57. 
' Piorry : Fercoaaion m^iate, p. 8t. 



VOOAL RESONANCE. 

indeed, the BtethoBcope altogether fails to con- 
duct them. The same is true of atiBciilbation of 
a pitch-pipe's sounds. 

Vocal resonance, though ueefal chiefly as a 
confirmation of the notions acquired by anscul- 
tation of the respiratory sound, sometimes 
possesses an independent ralue. When a 
patient breathes so as to produce scarcely any 
sound, or breathes noisily, or otherwise un- 
naturally, then we call in the aid of vocal 
resonance to remore our difficulties, A kind 
of artificiiU vocal resonance is produced by 
cansing the patient to sound u pitch-pipe dm'ing 
auscultation , 



ll n.— PHYSICAL CONDITIONS OP VOCAL 
RESONANCE. 

Vocal resonance has been defined to signify 
the voice as it is heard upon the surfai-e of the 
chest. Wherefore two points demand examina- 
tion : What is the voice ? How does it reach 
the surface of the chest ? 

The larynx is a reed ioslramcnt which is 
capable of sounding a fundamental tone. la 
speaking, sundry over-tones are produced along 
with the chief tone. The vocal chorda may 
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vary the pitch of the tone tliey produce, but no 
change in the quality (timbre, clangtiot) of the 
sound can be effected in the larynx itself. That 
is to say, the laryns cannot articulate. The 
month, however, by varying its shape, can be 
made to resound to ilifferent laryngeal tones ; 
and it is to different aasoeiationa of these tones, 
occnrring in the mouth, that articulation is 
due.' 

The nest consideration concerns the manner 
in which the voice reaches the surface of the 
chest. The sonorous undulations generated 
within the glottis and articulated above it, pass 
upwards and downwards ; and just as the 
pharyngeal vault, the nasal fossre, and the mouth 
play the part of an arched roof, so does the 
trachea that of a speaking-trumpet. The inner 
surface of the windpipe reflects the vocal vibrations 
which would otherwise diverge and confines 
them in the tnbe, so that the voice is carried in 
all its fulness down the windpipe ; and would 
be heard at the bifurcation of the trachea, as 
well as in the mouth, were it not for two circum- 
stances, namely, that the current of air is in a 

■ Tjndflll : Sound, pp. 197 seij. See n curious antici- 
pation of this doctrine in BlmrtesbuTy'a Charatteriaticks : 
Soliloquy, pni't 3, sect. 1 : firat published in 1710. 
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direction reverse to the propagation of the 
eonnd, and that the articulated tones I 
pass through the narrow glottis. Hence two 
causes of change in the thoracic voice to begin 
with. 

But the analogy of the speaking-trumpet 
ceases at the bifurcation of the trachea. Clear 
vocal resonance is not heard, in healthy people, 
beyond the neighbourhood of the larger bronchi : 
natural bronchophony oeafies there. We have 
now to consider the physical conditions of the 
lungs. First of all we must remember that they 
are kept in a state of permanent openness or 
distension which favours tiie conduction of 
sound along the air-colnums within the tubes. 
But, on the other hand, the progressively in- 
creasing number of air-tubes renders the sound 
they conduct to any given spot progressively 
weaker : the voice is no longer confined within 
a single cylindrical tube, but is spread out and 
diffused by an enormous number of minute 
diverging tabes, having a total sectional area 
very much greater than that of the single tube 
whence they spring. Probably the diminishing 
rigidity of the walls of the bronchia diminishes 
their reflective power: probably the increasing 
snrfaee of tissue exposed to the Bonorous vibra- 
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tions increaaea the condnction of those vibra- 
tioDB, by the tissnea away from the air-columns. 
Wherefore the Toice, heard over the anrface of 
the Innga, haa loat both in loudacaa and ciear- 
neas, is both weak and muffled. But why is the 
bronciiophony of the larger tubes not heard 
above the vesicular vocal resonances ? Because 
pulmonary tissue in its naturally distended state, 
consisting of incessant alternation of air and 
membranous walls, ia a bad conductor of sound, 
whether aa to loudness or to clearneaa of tone ; 
and the bronchopliooy must pasa straight 
through the lung. 

Accidental Beohchophont and Pecto- 
riloquy.— Accidental bronchophony is the name 
given by Laennec^ to bronchophony which is 
heard at a spot where nothing beyond muffled 
vocal resonance wonld be heard in a bealtliy 
cheat. Accidental bronchophony is due to in- 
creased conducting or reflecting power in the 
lung tissues. 

i. Increased Conduction. — Tocal reaonance, 
heard at the surface of the lung, is muflled in 
consequence of having to pass through badly 
conducting material, namely, the lung. Now 
the conducting power is increased by whatever 
' AuMultation mediate, vol, i. p. 66. 
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increases the homogeneity of the structure of 
the hmg, or, in other words, by whatever makes 
the lung approach nearer to simple solid or to 
simple air. The former case only, that of solidi- 
fication, will be discussed ia tliis place ; the 
latter case of aerifaction, ia complicated by con- 
ditions of reflection. Solidification includes 
collapse of the lung, esudations into it, and new 
growths. Simple collapae brings the larger 
bronchia nearer to the surface, and so promotes 
bronchophony. Such is not the case in exuda- 
tive consolidations, yet they also increase the 
lung's conducting power. The note of a pitch- 
pipe, Bounded between the lips, ia heard more 
clearly over pneumonic lung than over healthy 
lung. A solid nodule, close to a large bronchium 
on the one side, and reaching the surface of the 
lung, has been known to conduct (perhaps to 
naagnify) the bronchial voice so well as to render 
it deserving of the name of pectoriloquy.^ A 
coincident pleural effusion brings in a new ele- 
ment of heterogeneity. The sonorous columns 
of air in the bronchia have to give up their 
vibrations to the condensed lung, which yields 
them in turn to the fluid contained in the 
pleural eaa ; from the fluid effusion they have 
^ Waliilifl ; Diseases of luugx, 3rd edit. p. 117- 
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to pass tbroDgh the solid walla of the chest. 
Yet liquid is a good conductor of souad : over 
a serous pleural effusion we may sometimes 
hear accidental bronchophony so clear that we 
can distinguish any number the patient speaks. 
Nevertheless the bronchophony often becomes 
weakened and muffled. Moreover, it sometimes 
becomes changed in quality by passage through 
the pleural fluid, that is to say, it becomes Ecgo- 
phooic or amphoric, according as the fluid is 
liqnid or aerial. 

ii. Increased Reflection. — The voice is con- 
veyed along and within the air tubes, by 
constant rofiection of its sound-waves. In the 
spongy structures reflection ceases, so far as the 
human ear is concerned. Bat if they be re- 
placed by a cavity, not beneath the bronchia in 
reflecting power, bronchophouy will take the 
place of a muffled vocal resonance. If the 
cavity be large, and its inner surface apt for 
reflection, the bronchophony (" reverbs a 
hoUowness ") acquires a prolonged hollow and 
reverberating character. 

Accidental Brouchophonyia oftentimes clearer 
than the natural bronchophony heard over the 
upper dorsal vertebrie, sometimes clearer than 
the tracheophony heard jnst above the sternum, 
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very Eeldom clearer than the laijngoplioiij 
heard over the larjnx, never clearer than the 
voice from the month. 

^gophony. — i, Laennec believed that the 
smaller broochia, especially those with walls 
bereft of cartilage, become flattened by a pleural 
effusion, so aa to behave like the reed of a 
bassoon or hautboy. Thus the bronchial tree 
becomes a sort of wind instrnmcnt terminated 
by a multitude of reeds in which the vocal 
resonance quivers.^ ii. Wintrich believed that 
the ordinary nasal character in bronchophony is 
dne to a strong vibration of the walls of bronchia 
so small that it is accompanied by actual colli- 
sion of their opposed internal surfaces. The 
vibrating column of air, broken incessantly, yet 
too rapidly for the intervals to be distinguished 
■ hy the ear, impacts a niisal sound. When the 
interruptious to the sound become sensible to 
the ear, they yield the bleating character,* 
iii. Stone believed that it is not the pure 
laryngeal fundamental tone of the voice which 
affurds segophony, but only the articulated over- 
tones, whether whispered or spoken aloud. A 
layer of fluid in the pleura, while it stops the 



* Laennec : Aosciiltatiou mediste, vol. 
' Wintrioh : Eilileilmig, pp. 119, 148 seci. 
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larger and coarser vibrations of the ground- 
tones, lets paBB the finer and closer nndulationa 
of the high harmonics.' iv, Tor mj own part 
I believe that tegopbony ia no more than a high 
degree of the oaaal quality of bronchophony ; 
and that nasal bronchophony is really a rhino- 
phony,^ which acquircB its nasal character by 
resonance of the voice within the pharyngeal 
vanlt. 

To conclude : excepting a few uncominon 
caBes (p. 106 § ii.) it Becms that I'esouance (in 
the strict acoustic sense) has nothing to do with 
the production of vocal resonances in health or 
diaeaBB ; that in fact the phrase, vocal resonance, 
can be continued in use only with the distinct 
understanding that the word resonance is 
employed in a sense quite peculiar to the 
nomenclature of auacultafcion, 

^ III. — VOCAL RliSONANCE IN HEALTH. 

Vocal resonance over the pulmonary regions 
is weak and muffled. Behind, opposite the 
trachea and the bronchial bifurcation (over the 
upper dorsal spines), bronchophony is heard in 

' W. H. Stone : St. Tlioinas' Hoh|i. Rtpa. 1871, vol. ii. 
p. 187- 
' A term of Laenneu'a : Aubc. iiii'd. i. p. 126. 
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mau; lieslthy persoiiB : a. circumatacce probably 
accounted for by the fact that only soSids inter- 
vene between the windpipe and the surface of 
the body at the spot indicated. Under the 
clavicles, near the sternum, the vocal resonance 
(especially on the right side, and in women) is 
often bronchophonic. The voice, in women and 
children, often cannot be heard over a large part 
of the chest. 



^ 17. — VOCAL RESOKANCB IS DISEASE. 

1. Increased Clearness of Resonance : Acci- 
dental Bronchophony. — i. "Whatever increases 
the conducting power of the spongy structure of 
lung increases the clearness of vocal resonance. 
It has been already shown that the conducting 
power of lung ia increased by whatever diminishes 
the heterogeneity of its etructure. Diminution 
of the quantity of air contained in a part of the 
lung, diminution of the number of alveolar septa ; 
either of these changes will be attended by in- 
creased homogeneity. For these reasons it will 
be apparent why consolidation of lung and cavity 
are the two causes of accidental bronchophony. 
Consolidation of lung includes simple collapse, 
hsemorrbagic infarctus, pneumonia, cirrhosis, 
phthisis, tubercle, and cancer. Cavities are dne 
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fco [ihthiaia, dilatation of bronchi, 
great emphysema. 

ii. Cavity, liowever, when ita inner sarface is 
apt for reflection, introduces a new element into 
the case. But let it be re-iterated that, in 
practice, the bronchophony of cavity cannot be 
distinguished, with absolute certainty, from that 
of consolidation. 

iii. Collapse of lung, attended by broncho- 
phoQy, will be eitenaive enough to include Iht^c 
open air-tabes. And this ia seldom the case, 
unless the collapse he due to pleural effusion, 
liquid or aerial. In the latter case, that of 
pneumothorax, vocal resonance, whether bron- 
chophonie or not, becomes amphoric. 

2. Dinainiahed Clearness of Resonance ia an 
unimportant sign, except it be known to have 
supervened upon resonance unnaturally clear. 
And, in such cases, the soniferous power of the 
bronchi is at fault, in consequence of collapse, 
or of obstrnction by mucus, blood, or exudation. 

Resonance of Cough and Cry. In infants the 
thoracic resonance of the cry sometimes affords 
useful evidence of disease ; for instance, the cry 
heard through hepatised lung is strongly broncho- 
phonic. In like manner, the resonance of cough 
sometimes acquires value when other signs are 
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absent. Much of what, has beei 
applies to the cough and cry. 



said of the voice 



AitTioLE II. — Respiratory Sounds. 
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-THEORY OF RESPIRATORY BOrUDS. 



The fundamental division of respiratory 
sounds is the same as that of vocal reaonances. 
The respiratory sound, heard over the lai^er 
air-tubes, differs, by the possession of a certain 
qaality, from that heard over the spongy strac- 
ture of lua;;;. Wherefore the former is called 
Bronchial, and the latter Vesicular breathing. 

i. Vesicular Breathing.' — The ear, applied 
to the breathing cheat, detects a sound which 
may be defined by the negative property of not 
possessing the bronchial quality. Wherever 
breathing lung is in contaot with the chcst-wall, 
there we hear this sound. Its inspiratory por- 
tion has a duration equal to that of the inspira- 
tory movement -, the expiratory portion follows 
after the shortest possible interval, has a 
duration only one-fourth or one-fifth of that 

' Term suggested by M^riaJe'C Laetinec to repines the 
" tniit reapirEtoire pulmonaiie " of Rene Lwnnec. 
NotcB et additioni, ke. Psris, 183S ; p. 18. 
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of the inspiratory Boirnd, and is mucii less loud 
than it. 

The sound is load in proportion to tiie rapidity 
and depth of the breathing. The louder the 
Bound the greater becomps the relative duration 
of the expiratory portion : but mere prolonga- 
tion of expiratory sound ia a sign of no import- 
ance. Sometimes tho tranquil breathing of 
adults is unattended by expiratory sound. 
Sometimes, especially in fat middle-^ed women, 
tbe breath sound can be hardly heard at all. 
Loud veaicular breathing was called Puerile by 
Laennec' 

Sometimes the inspiratory sound, instead of 
being continuous, is divided into three or four 
distinct parts ; sometimes the expiratory sound 
likewise ia duplicate : this is called jerking 
breathing : a sign of uncertain cause and no 
importance. 

ii. Brokohial BuBATfliKQ. — Bronchial 
breathing, like bronchophony, is beard about 
tbe seventh cervical, and three or four upper 
dorsal vertebiie in many healthy persons : espe- 
cially in those who are thin, in women, and in 
children.^ Bronchial breaihing is disLinguished 

' Auscultation mediate, vol. i. pp. 4S et sqq. 

' Laennec : Auaoultfttion mWiate, toI. J. pp- 55, EB. 
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from vefiicukr breatbiug by the pcBECEsion of a 
special quality of Bound, wbich is bcsL called 
hollow or reverberating,' 

The loudness of bronchial breathing is an un- 
important property ; the special quality is as 
well marked in weak respiratoiy sounds as in 
the loudest ; nay, loudneBS of sound often proves 
an Impediment to the detection of that quality 
which alone constitutes the note of bronchial 
breathing. The expiratory sound, although 
usually less loud than the inspiratory, often 
manifests the speuiat quality butter. Not that 
this is uln ays the case, sometimes (but not often) 
the bronchial quality is possessed by the inspi- 
ratory sound in a higher degree than by the 
expiratory. Sometimes (but seldom) the expi- 
ration of bronchial breathing is wholly in- 
audible, the inspiratory sound being, at the 
same time, highly bronchial: a proof, were proof 



' Laennec : Ausvultstion mdilute, vol. i. p. G5. But 
u P. M. Lutluim says, " The Eouuik can only he learut 
b; the practice ot listening to them. It is useless to 
desniibe them. Tliey are siiiiplo purceptioua of Bense, 
which no words cua make plainer than the; are, uhen 
the ear has once become familiar with them. 1 miuit 
leave you to be your own self-instructurs, and rEconimend 
jou to he conatautl; practising auacultation for the pur- 
puso." Diacasca of the Ui^rt : Lecture 1. 

O.A. I 



needed, that prolonged eipiratioa is no esscatial 
property of bronchiftl breathing. 

Bronchial breathing Bometimes loses its pecu- 
liar quality by conduction through stethoscopes 
of a certain make : and an instrument with a 
bore too large ia especially likely to bring about 
this unfortunate result. In such a case imme- 
diate auscultation must be practised. 

Laennetf gave the name CaTernous to that 
kind of breathing which possesGea the bronchial 
or hollow qaality in a high degree: not that 
cavernous breathing always indicates cavity. 

Another kind of bronchial respiration, which 
has been named Tubular,'' is characterised by a 
weli-niorked whiffing quality. It is moat fre- 
quently heard over hepatiaed luug. 

By the name of sonfHe or puff, Laennec^ de- 
signated a phEenomenon sometimes superadded 
to bronchial, cavernous, or tubular breathing. 
The air during inspiration seems to be drawn 
away from the ear of the observer, and during 
expiration to be puffed back again : a aigu of 
no importance. 



' Aii»caltatioD mediata, tdL i. p. 57. 
' Tba word tabalar viob first used bj LsenBcc, v 
lespect te the ccugli. Auscdttitiou nieJiato, vol. i. p. 
' AuBcultatian m^ikte, toI. i. pp. GS, 121, 423. 



BESPIBATOBV SOUNDS. 115 

By the Dame of souffle roil^, or veiled puff, 
Laennec' designated a phaecoineiion which it 
has puzzled his successors to identify. It is a 
modification of the puff, he sajs, in which each 
vihration of voice, cougln, or breathing seems to 
shake a sort of mobile veil placed between a lung 
cavity and the observer's ear, Skoda'^ believed 
that Laennee refen^ed to tbe condition of an 
inspiratory breathing sound, indistinct at its 
commencement, and suddenly becoming bron- 
chial. Skoda'a veiled puff is not very un- 
common,' 

^ II.— PHYSICAL COKDITIOKS OP UKSPIHATOEY 
GOUSDS. 

The physical conditions of vocal resonance, 
OS already set forth, and those of the breathing 

1 AuacultBtion m&liate, pp. 50, 213, 421, 423, 449. 

' Markhum'a tranelatiou, p. 99. 

' All rofercnce to Bome terms iu frequent use (stich aa 
harsh, coarse, roufih) nppliei! to breatUing sound, has 
hcea esr.lieweii, because their nienniiif; is ill-defined and 
not coci'eapondent with clear and distinct ideas. Even 
supposiof; that any such noid deoote a definite quality 
of sound, imlesa it signify somo certain and constant con- 
dition of lung, to recoguise the sound ifi ustileas. ButnheB 
we read about " la rudcaae dc Tin spirit ion, qui devient 
r&penae, grannleuse, an lieu d'etre leg«re, moElleuse, et 
caressaute a I'oreille,'' we seem to have passed beyond 
common Benae into mere fancy and Gld writing. 
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sounde are very much alike. The main ques- 
tion, which we have now to treat, concerns the 
source of the breathing sounds ; that is to scy, 
the manlier in which they are produced. I may 
as well at once declai'e that, for my own pint, I 
hold to Bean's doctrine in this n.atter.' Let 
the rtader call to mind the fact thut vihispered 
sounds (in other words, articulated sounds pro- 
duced by respiration in aq inactive glottis) are 
audible all over the cliest, and he will then be 
more ready to agree that it is at least possible, 
not to say probable, that ordinary unwbispered 
respiratory sounds are produced in the same 
place. The lungs In the chest are distended ; 
the tubes are ail open, apt for conduction and 
reBection, The passage of breath through the 
narrow glottis into widtr spaces above and below, 
produces sonorous fiuid veins inspiratory and 
expiratory. This glottidean bieathiug murmur, 
modified by resonance in the pharyngeal vault 
above and the windpipe below, is condnoted 
down the air tubes just as the loud or whispered 
voice is carried. And all that has been said 
concerning the condaction and reflection of 
vocal resonance applies to the respiratory 



I Besu : Aichives g&a. de iliA. Aug. 1 
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lt ia conveoieiit to look upon the glottis as 
the only source of the breath-sound.' But, 
applying the general principles of mnrmiir-pro- 
duction (p. 04) to the air-passages, we must 
admit that the nose, mouth, throat, any nneven- 
neas of the windpipes, the bifurcation of tubes, 
aud the mouths of air-sacs, must all be deemed 
possible causes of onward or backward murmurs. 
Bronchial breathing is the gbttidean sound as 
heard in the larger bronchia. Vesicular breath- 
ing may be supposed to lose the bronchial hollow 
(juality in consequence of a badly conducting 
material (the spongy texture of hmg) through 
which the sounds have to pass. Puerile breath- 
ing implies louder glottic sounds than usual and 
a very open state of lung. Cavernous breathing 
is bronchial breathing rendered more intense by 

' "The facts are not eosij or EXplanOition. Rensonlng 
resomblwi tlie unirersKl eolvent of the alcliemigt ; it we 
beliavB nothing but wlint will withaUnd the attack of 
our logic, we aliall IrelJevo very little. Yet it ia desirable, 
in apite of reasoning, to hold some opinion eaocerning 
the source of the brenthiug sounds, and as the result of 
long experience in teaching, I can anj that the simple 
glottic theorj is suRieient for all practical purposes. 
Whether the theoiy he trne is another thing, but 'tis bo 
like truth, 'twill serve our turn as well." Theory of the 
breathing aonniia heard hjauacultatioii: St. Bart. Hoap. 
fieporta, vol. xxvi. p. lOS, 
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the reverberation of a cavity. Tubulnr breathing 
is hard to explain ; we do not know how it ac- 
quires ita peculiar whifBng character.^ The 
pufF probably shows that the seat of the bron- 
chial breathing is near the surface. Skoda's 
veiled puff is moat likely due to sudden removal 
of an obstruction in the tabe, which communi- 
cates with a cavity. 



% ni.^KBSPlIlATORY 60USDS IN HEALTH. 

The breath-sound ia vesicular over the whole 
of the pulmonary regions : excepting that bron- 
chial breathing ia to be heard between the 
scapuliB in many peraons ; sometimes under the 
right clavicle also (especially in women) ; and 
sometimes, yet seldom^ under the left. The loud- 
ness of breathing souads differs very much in 
different people. In children, the respiratory 

' Perhaps the following liypotheais meats tlic cum. 
Wh«n dieeBso consolidates tlicair-Teeicloaand lironchiola 
proiM^eding from a larger air- tube, and na converts it into 
a cavity witli unbroken walla, it becomes capnble of 
resonance. A current of air, passiog ftcroaa the month 
of such a tube, produces a flutter tliere, anil a certain 
pnlae of this flutter is taken up by the resounding 
cavity, and raised icCo a ileGnite sound. Ad elTect con- 
current vrith both inspiraUon and expiratiou. 



BESPTRATOHY SOUNDS. 

Bound is load or paerile ; a fuct> to be exp1 

by the frequency of their respiration, and by 

the thinneBs of their chest walls. 

Crepitation due to collapse is sometimes 
heard, especially at the bases of the lungs, and 
at the beginning of an examination ; a few deep 
breaths remove this rale, when it is not due to 
diaetise. 



% IT. — EESPIRATOET SOUHDa IN DISBASB. 

I. Weak respiration indicates weak produc- 
tion or conduction of the glottic murmur. What- 
ever obstructs the air passages within, whatever 
compresses them without, whatever iuterferes 
with movement of the chest, will produce weak 
respiration ; which, in other respects, may be 
vesicular or may be brouchial. 

II. Loud respiration indicates good produc- 
tion and conduction of the glottic murmur. 
When local and a consequence of disease, the 
breathing is often obstructed in some part of 
the lungs other than that where the loud respi- 
ration is heard. 

III. Bronchial respiration, heard where natu- 
rally the breathing is vesicular, indicates 
obliteration of the damping spongy structure 



I 
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of the Inng : obliteration which maybe brought 
abont ia two ways : — 

i. By collapse of air-aacs, or by exudation 
into them, or by both processea combined. The 
pulmonary substance, thus rendered more homo- 
geneous, ia better fitted to convey the bronchial 
soands to the surface. Pneumonic, phthisical, 
tubercular, hfemorrhagic, cancerous consolida- 
tion ; collapse, simple, congestive, or {Edematous ; 
and cirrhosis of lung ; all produce this effect. 

ii. By destruction of air-sacs : whereby the 
vesicular structure is replaced by cavities, 
capable of reverberation or not. PhthisiB, and 
dilatation of bronchi, are the most frequent 
lesions belonging to this class. 

Wherefore, in short, consolidations and cavi- 
ties ai-e the two causes of bronchial breathing, 
BH also of bronchophony. 

iii. The case of consolidation, whether mere 
collapse or other, is sometimes complicated by a 
concurrent pleural effusion. Under these circnm- 
Btances, somewhat depends upon the kind of the 
effusion, but more upon the state of the lung. 
The sotmds in the solid long are either weak or 
before explained. A liquid effu- 
iply conductfl the breath sounds, thereby 
a more or less. An aerial effusion 
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either siniplj weakens tbe sounds, or imparts to 
tliem an amphoric hnm. 



^ V. — RALEH. 

The natural breath -sound having been de- 
scribed, and also the cbanges in that sound 
which are due to disease, we now come to Rales, 
or sounds which are produced within the long by 
respiration, and which are wholly additional to 
the natural or morbid breath sound, Eale,^ 
rlionclius, rattle ; these words are synonymous. 
I shall retain the classification adopted by 
Laennec, and also his nomenclature, because 
I believe that his distinctions are of practical 
value in diagnosis, and that hia names are as 
good as any others. 

Rales are of three kinds: crepitant, mncons, 
and sonorosibilant. 

I. Crepitant Rale.— A rale which has 
been well compared to the sound produced by 
rubbing a lock of the hair between the fingers 
close to the ear.^ Crepitation ot this kind is 
heard during inspiration, sometimes thronghout 

' A French Teutonic word : eesentiallf the same as 
the English word, rattle. 

3 WUliams : Loud. Med. Gaz. vol. xii. p. 37G ; tdL 
xxu. p. 261. 
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the whole of it, sometimes towards the end of it 
only ; sometimes, bat seldom, crepitation is 
expiratory also. Pceainonia, collapse, and 
cedema of the lung, are the three conditiona 
wliich afford crepitant rale. Its occnrrence in 
collapsed lung, during a deep-drawn breath, 
esplaina the condition necessary to the produc- 
tion of inspiratory crepitation in most cases ; 
namely, the opening up of collapsed air-sacs,' 
Disaeminated collapse of single air-vesicles is an 
important part of the changes consequent upon 
pneumonia and pulmonary cedema, as any one 
who will inflate the nncut engorged or cederaa- 
tous lung of a child may easily discover. In- 
flation of the lung in such cases will bring out 
an immense number of air-sacs, which were 
before invisible because collapsed, and which 
collapse again directly the air is allowed to 
escape : the transparent, non-pigmented tiasnes 
nf a child are particularly favourable for this 
experiment. In pnenmonia ao soon as hepa- 
tisation becomes dense the collapse cannot be 
removed by any preasure of air. 



' Van Swieten: Comm. in Aphor. § 826. " Ingratiia 
in pectore stiepitua, qui fit tt veaicnlls pulmonam siccis 
hincque crepitanKhus instarcorii orefacti, dum inspirando 
ex leu dun til r," vdI. ii. p. 724. Lugd. Hatav,. 1745. 
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donbtless, crepitation ia a Tery fine mncoiis rate. 
Indeed, the main distinction of crepitant from 
mucous rale, so far as concerna the aonnda alone, 
lies in the shortness or Hmalliiess of each cre- 
pitus, and, wlmt ia mostly associated herewith, 
the large number of crepitations atteudiDg each 
inspiration.' 

II. Mccous Rale, — This rale includes all 
BOnnda which seem to be due to the passage of 
air through mucua or other fluida contained in 
the air passagea. The notion received ia cei-- 
tainly, for the most part, that of bubbles 
bursting ; sometimes the sound ia crackling 
rather than bubbling in character. Mucous 
rale ia sub-divided into Tarieties, according to 
the following considerations : — 

i. The apparent size of the bubbles ; so small 
Bs to approach the crepitant rale (subcrepitant), 
so lai^e as to deserve the name of gurgling, and 
and all intermediate sizes. 

ii. The clearness of the rale : the rale being 
Bometimes more or less obscure,^ on account of 
i of the respiration ; a deeper breath 



' After the example set bj P. M. Latham and Watson, 
tlio t«rm Rrepitntion is still aied bj many, so as to iiiclade 

' Eala oliscnr : LacnncE : Anac, mi<l., vol. i. p. 103. 
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ble) bringing out a mle ranch 



(when this is pc 
more distinct. 

iii. The reverberation of the rale; when this 
charrtcter is well marked, the rale is called 
cavernous.' Reverberating muconB rale indi- 
cates the same phjsical conditions as do 
reverheratioff (cavemoas) breabliiug or voic^. 

III. SOKOROUa AND SlBILANT EaT.ES. 

These are rales which are more or leas accu- 
rately described by such words as snoring, 
cooing, whistling; low-pitched sounds being 
called aonorouB (rhonchus), and high-pitched, 
sibilant (sibilns). Sounds of this kind are due 
to local Darrowing of the air-passages ; most 
commonly hy mucus, in which case a cough, 
when it dislodges the mn^us, removes the rale. 
Palpable vibration often concurs with BODorons 
rale. 

IV. Doubtful Rales. — The reBfiiratory 
sound is sometimes attended by sounds not 
comprehended in any species of rale hitherto 
described, and douhtful both as to situation and 
Bignificance. I allude particularly to two kinds 
of sounds. First: sundry creaking soundB, not 
seldom heard at the apices of the InugB, and 
possibly due to creaking of pleural adhesions, 

EiHennec : AmcnlUtiou mMiate, vol. i. p. 99. 



but possibly also produced in the tiasue of the 
lung itself.' Secondly: tl:e dry crepitant rale 
with great bubbles, as Laennec^ named a sound 
resembling that produced by inflating a dried 
bladder, and due, he supposed, to disteusiou 
of the enlarged air-saca of emphyBemutoua 
lung. 

Abticlb III. — Pleural Sounds. 
The pleniffi in a state of health yield no 

BODUd. 

In diseases of the pleura sundry sounds are 
met with, which may be arranged in two classes; 
friction sounds, and soonda produced in large 
cavities. 

% I. — rRICTIOK SOUNDS. 

Any unevenneas of oppoaid pleural surfaces, 
and any solid exudation or morbid tissue between 
them, tond to produce friction sound during 
respiratory movement. 

The discovery of friction sounds has been the 
most importaut addition to the prictice of 

' Bruit ou lile Je Iroiasemeut pulmouure. Fouriiet I 
Recherclies liliniquea, vol. i. p. 172. Paiis, 1839. 
< Auscu]ta.ti(in uiediute, vol. i. pp. 106, 308, 313. 
Louia ; Mdms. de la hoc edM. d'oluei'vu. vol. L p. 215. 
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anBcnltation of the lungs, aa it was left us bj 
Laetmec' Not that he was altogether ignorant 
of these soimda. In the spring of 1824, Honor^, 
nho had succeeded Laennec at the H6pital 
Necker, having observed a peculiar Bound in a 
patient's ches^ sent him to Laennec ; who heard 
what he called " up and down rubbing," and 
considered it to be dne to interlobular emphy- 
sema.^ The real meaning of pleural friction 
was first made out by Beynaud.^ Tbe diagnosis 
of friction sound depends upon consideration of 
the following particulars, but chiefly upon the 
first : — 

Ist. Character of the sound. This is eorae- 
times peculiar ; giving a distinct notion, either 
of rabbiog in any degree, between lightest 
grazing and harshest scraping : or of creaking 
comparable to the creaking of leather. 

2Qd. Position of the sound. Friction soand 
is commonly heard over a small part of one side 
of the cheat ; especially its lower part below the 
asilla, or about the angle of the scapula ; here 



' I have elsewhere (p. 88) alladed to tbe fact tljitt 
Hippocrates knew pleural friction -bouiiiIs. 

' Anscoltation midiate, vol. i. p. 115. 

' Jounial hebdumadsire de medicine, 18^9, roL v. 
p. 663. 



PLEURAL SOUNDS. 127 

movement of the pleural surfaces upon each 
othei' is freest. It is nncommon to hear friction 
Bonnd on both sides of the cliest at the same 
time. 

3rd. Time of the sound. Friction Bound may 
accompany inspiratiou, or expiration, or both, or 
only a small portion of either, especially the 
very end of inspiration. Friction sound mostly 
attends the breathing movement only ; but 
sometimes pleural friction, over the cardiac 
region, attends the heart's movements only, so 
as to resemble pericardial friction. 

ith. Friction sound is seldom accompanied by 
any unnatural quality of respiratory or vocal 
sound. 

5th. Congh bas no power of modifying or 
removing frictioo sounds. 

The commonest cause of pleural friction ia 
exuded lymph; organised false membranes, 
miliary ttibercles, and mere extra- vascularity, 
are less common causes. Whether Laennec was 
right in believing that friction sound may be 
produced by interlobnlar emphysema (p. 12G) 
is doubtful.' 

1 Walahe (Diseasos of the Lungs, p. 133] aiid Gaiidner 
(Chuical MsdioDB, p, 138) ogrse with Loeunec, 



^ II.— AMrBOEIO BOUNDS : 

Or, Bomids produced in a large cavity, are 
four in uumber : two Bpuutaacuus, uud two pro- 
duced by the phyaiciau during examination : 
the former are amphoric hum, and uietaUic 
tinkliog ; the latter are the bell Bound, and 
auccussion eplaah. I describe these signa in 
this place because tbey are moBt commonly 
produced in the pleural cavity. 

I. A.MPHOKIC Hum. — By Amphoric ham' is 
meant metallic reaonaucc, auoh as ia produced 
by blowing, speaking, ur coughing, into a lurge 
and euiptj bottle. Amphoric hum rei^mres the 
existence of a lat'ge cavity containing air ; and 
may accompany — 

i. The reapiratory sounds ; when loud bronchial 
respiratory aouuds pusa from unperforated lung 
through a large resounding cavity, aud ao acquire 
amphoric quality : or when there ia a wide dstu- 
louB opening between a pneamothorax and a 
large brouchua, so that the breath flows freely 
in and out, a very uncommon couditiou. Com- 
munication between the bronchi and the pneu- 
mothorax ia certainly not neceasaiy. Breath- 

' Laeunec : Ansu. med. vol. i, p. 111. JiouiJonuemeut 



BoundH seldom become amphoric witliin a cavity 
of the lung itself. 

ii. Tlie voice, cough, and rales. 

iii. The cardiac sounds heard through a pneu- 
mothorax, phthisical cavity, pneaiiiopericardiiim, 
stomach distended with air, or adventitious air- 
containing canity below the diaphragm, 

II. Metallic Tinklikq. — A sound, first 
alluded to by Thomas Willia (p. 88), and com- 
pared by Laennec' to that which is produced in 
a metallic, glass, or porcelain cup when struck 
gently by a pin. Metallic tinkling is a single 
sound, which attends breathing, apeakiog, cough- 
ing, or even mere changes in position of the 
body. With breathing the sound is moatiy 
intermittent, that is, not heard with each 
movement ; with speaking, the sound is pro- 
duced more constantly, especially if the patient 
speak slowly, with a period between each 
syllable ; with coughing, the sound is tolerably 
constant. Metallic tinkle can sometimes be 
heard by the patient and bystanders without 
auscultation. 

III. Bell Sound or Metallic Ring. —This 
sign was well known to Laennec.^ It is the 
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metallic rinj; of percussion {p. Ca) heai-d by 
anHcuUation, tbat is to eaj, by putting the ear 
upon the cheat whilst aa assistant percuEses in 
the neighboDrhood by means of two coins used 
as plesaor and pleximcter. In case of a large 
cavity full of air, a dear ringing sound will be 
heard, of a quality best appreciated by comparing 
it with the sound afforded by the same experi- 
ment performed upon a healthy chest ; it usually 
snilices to cumpure tlic two sides of the same 
body. 

IV. Splabhing Sousd. — This most Teaerable 
physical sign was well known to Hippocrates 
(p. 88). When a large cavity contJiicB both 
liquid and air, and the patient is shaken while 
the physician applies his ear to the chest, a 
splashing sound ia hctiid. The splash is often 
heard, and sometimes produced, by the patient 
himself. 

V. Physical CowDiTiojfs op Amphoric 
Sounds. — This interesting set of sigus, afforded 



^t melee par moment de tinte- 
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meiit. Auscultation mMiati 

Trousaesu named the sound " bniit d'aiialn." Gaz. dea 

hQpilaui, apr, 4, 1857. There is no rea.son for thinking 

that Laenneo percnssed with coins ; nor are they 
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by large reBounding cavities, has been classed 
under the head of pleural sounds, because it is 
in the pleura that the neceasary physical condi- 
tions are moat often met with. These conditiuna 
are the following ; — 

1 A Large Cavity. — The conditions of the 
metallic ring or bell sound have beeu already 
oiplaiULd (p, G5). The raetallic tinkle may be 
heard in i cavity not larger than a pigeon's 
egg, provided the cavity open into a large 
air-tube' The amphoric echo and the Ilippo- 
ciatic splash may oocur in cavities of moderate 
size. The walls of the cavity must be smooth. 

ii. The presence of Air in the Cavity. — 
Snccussion splash requires the presence of liquid 
also. For amphoric echo and bell sound, air 
alone suffices. Laennec thought that metallic 
tinkling did not occur unless both air and 
liquid were present in the cavity ; ^ bnt liquid is 
not necessary : the intensest amphoric echo 
of breathing sounds, or of rales ; the falling 
of a drop of liquid ; the bursting of a bubble ; 
and crackling friction sounds, pleural or peri- 
cardial ; all are possible causes of raetallic tinkle. 

' Kolisko, quoted by Skoila. Maikham's transliitior, 
p. 136. 

> AiDii-uUntiiin mediate, vol. i. p. IID. 
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From tlie toicguing priueiplcB it will be now 
clear, wbj ikinphoric echo, metallic tinkle, and 
bell-sound occur in pneumothorax and in large 
phthisical cavities ; and why the splash may 
be produced in hydropucumothorax, in large 
phthisical, suppurative, and gaugrenons cavitieg, 
and in bjdropneninopericardium. Sometimes a 
distended stomach affords the means of demon- 
strating all amphoric aounils : the colon will 
OccasioDally give Buceuaaion splaah and bell 
Bonnd. 

Appendix to Section II. 

Thera are sundry sounds which, although 
neither pulmonary nor pleural, depend upon 
breathing movements. 

Istly. Peritoneal Friction, produced between 
the liver and diaphri^m, may be heard all over 
the cheat-walls on the right side.^ 

2ndly. Shoulder- Joint Friction ; that is to say, 
a dry rubbing sound, mostly inspiratory, and 
heard in the supraapinouB fossa, albeit produced 
in the shoulder -joint. The sound is heard louder 
as the ear ia brought nearer the joint, and 
is heard loudest over the joint itself. Some 

1 Sibaou ; Medica.1 Anatoiii]', colamn 44. 
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positions of the srm stop tlie sound ; some 
movemeDts produce it.' 

3rdly. Shoulder- Blade Friction, palpaliie and 
audible, is sometimeB, bub seldom, due to fric- 
tion of the scapula against the ribs, necrosed or 
not.^ 

4thly. Muscular Kumbliug is often heai-d 
during auscultation, but, being continuous, can- 
not be confounded with pulmonary or pleural 
gounds. 

SECTION" III. 
ADSCULTATION OF THK HEART. 

Laennec brought aascultation of the lungs 
well nigh to perfection, but it was far otherwise 
with anscultation of the heart. He confirmed 
the truth declared by earlier physicians, that 
sound attends the heart's action : he noted 
that tlie sound ia double : he distinguished 
murmurs, or unnatural sounds ; bat when he 
essayed to go further, and to explain the sounda 
and the munnuif, he became bewildered and 
strayed so far even as to deny, in the second 
edition of his work, what he had maintained in 

' Qowers ; Britisli Medical Journal, Nov. 18. 1876. 
* Dnchenno : EUctriBotiDii localinio : Hme Mil. p. 951. 
A vmn of atrophy of serratiie niajjiius. 
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the first, that at Ica^t some thrilia and eame 
murmurs are associated with valvular olmtruc- 
tion.' The errors of Laenncc were more serious 
than those of another man would have been : lie 
led hia diBoiples (and all phjEiciiuiB were his dis- 
ciples) into a wrong path ; nor was it until they 
discovered where he had strayed, that other 
discoveries became possible." Three doctrines 
especially have brought our knowledge of 
anscaltation of the heart into its present 
satisfactory state : i. the doctrine that the 
second sound is due to closure of the sigmoid 
valves;^ ii. the doctrine of regurgitant mur- 
murs:* iii. and the doctrine that murmui-s 
pass in certain directions, and arc heard loudest 

' Auao. ia6d, 2nil odlt. vol. il p. 428. Compare let 
edit. vol. ii. p. 316. "Mallieureuseiueiit pour lo cumr, 
Laenueo n's pns su y enfoncer m grilFe commB U l"a fait 
au pouuioD : " Dnroziez, Mulodies du Cceur, 18U1, p. 61. 

* See ftll ndmirable survey of the progi'eaH of know- 
ledge duriug the qnarter of n century succeeding Laenuec, 
in Diseases of Heart : 1846 ; vol. i. p. 31, by P. M. 
Lathiun, who lived and practised throughout the wliole 

» First tauglit by Carswell in 1831; see Marc d'Eapiuc : 
Recherches, vU. ; Arch. gen. de M^d. Oct. 1331. 

* See ehapterfl oii Mitral ami Aortic Rcgiirgitntion. 
That the blood rcgutgitatcs through valves diluted ur 
otherwise disBoaod, was known long before auscultatiou 
was disco vurtMl. 



HEAST-SOUNDS. 

over certain parte of the chest, accordiDg to the 
Beat of the valvular disease.^ 

Article I. — Heart-Sounds is Health. 

The ear, applied to the heart-regioa of a 
healthy person, will perceive that, for each im- 
pulse of the heart felt, two sounds arc heard. 
One sound accompanies the impulse, one sound 
follows it : wherefore tlie former is called the 
first or systolic sound (p. 38, note) ; the latter, 
the second or diastolic. The two sounds differ 
in character ; the second being sharper and 
shorter than the first. The first sound is 
heard loudest over the fourth or fifth inter- 
costal space. Just within the left nipple Hue ; 
the second, over the base of the heart, opposite 
the tiiird costal cartilage. 

There seems to be no doubt that the second 
sound is due to closure of the semilunar valves. 
But the question which concerns the cause of 
the fii-st sound remains much where it was fifty 
years ago. Let others discuss the two great 
rival doctrines, whether the sound be duo to 
vibration of mnacle or to vibration of valve : and 
the more so, that mnrmnra, which constitute 

1 See Williams : Diseosos of Cliest : 4th ed. 1840 : 
p.2flS. 
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our mitin topic, are chiefly due to another 
condition, namely, vibration of blood. 

Loudness of the sounds : 

i. Whatever weakooa the heart weakens the 
sounds. And weakens the first sound especially : 
indeed, ifc sometimes becomes quite inaudible in 
patients suffering from great vital debility. 

ii. But the londnesa of the sounds, as we hear 
them, commonly depends less upon the state 
of the heart itself, than upon the quantity of 
material interposed between the heart and ear. 
Whererore in fat people, in pulmonary emphy- 
sema, and in perieardial effusion, it is a mistake 
to assume, because the sounds are weak, that 
the heart's action also is weak. In these cases, 
the arterial pulse is the true guide to apprecia- 
tion of the heart's power. 

iii. For a similar reason, mere posture, which 
causes the heart to fall away from the chest- 
wall in front, weakens the sounds: and there- 
fore they are louder in the upright than in the 
lying posture. 

iv. Unusual loudness of the second sound is 
common bnt is insignificant, unless it be the 
pulmonary second sound which is too lond or 
accentuated as we say. Accentuation of the 
pulmonary second sonnd (heard over the second 
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left interspace) implies an absolute increase of 
loudness, and not a mere relatively greater 
loudness as compared with tbe aortic second 
sound (heard over the second right interspace). 
For it may be that the aortic sound is deficient 
in loudness, the pulmonary soand remaining 
natural. But this distinction between absolute 
and relative, no doubt highly rational, cannot 
always be made in practice. Accentuation of 
the pulmonary second soand oft€Q indicates 
increased tension of the walls and valves of the 
pulmonary artery ; the greater tension being 
due to congestion of the lungs, sneh as occurs 
especially in disease of the mitral orifice. More- 
over, in such cases, this accentuation is probably 
a sign that the tricuspid valve remains compe- 
tent, and that the right ventricle contracts with 
proper force ; when valve or ventricle fails, the 
accentuation may be expected to disappear. 
Finally, the pulmonary second sound is some- 
times strongly accentuated wiien there are no 
reasons for suspecting disease of heart or lungs. 



AuTit'LE 11. — Heart-Sounds in Disease. 

Sounds, heard over the heart-region, and 
morbid in character, are <if two kinds : murmm 
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and pericardial aounds. The discovery 
murnmrs was made by Lac n nee. ^ Several 
physicians seem to have made the discovery oi 
pericardia! aonnds ; the earliest published refer- 
ence to them is found in a book written b; 
Collin.^ 

^ I, — MUHMUKS. 

Any fundamental change in the character of 
a beart-aoimd, or any superadded sound heard 
over the heart region, coustitutea a murmur : 
pericardial sounds escepted. So that it comca 
to thia ; we fix a notion in our mtnd of the 
heart-aounds : and when we hear a 



' Auscultation mediate, 1st edit. vol. ii. p. 214. 

^ Des diveraea mSthodea d'exploration do la poitrine et 
de ieur application ati diagnoatic de ses malndies, 1834. 
Pericardial aoiiuds (called craquemoiit de cuir neul) are 
spoked of on pp. 84 and 115, Cnllin was Laenneo's chef 
de clinique ; but Laennec disbelieved in pericardial 
friotion sound : Auso. med. 2ud edit. 182(5, toI. ii. p. 44fi. 
P. M. Latham discovered a Houod whioli he deemed to be 
duo to pericarditis, at St. Bartholomew's Hospital in 
182Q ! see Hope : Treatise, 3rd edit. p. 72, 1889. Sea 
also Latham's onn book, vol. i. p. IDt, for a history of 
the successive discoveries by which endocaidial and 
esocardial murmurs oamo at length to be distinguiaUeJ. 
Latham himself (i. p. 124) nssigus the credit of jiually 
establishing the doctrioB of pericardial friction to 
Watson and Stokes. 



aABDiAo MUsaniBa. i89 

Bound over the heart which tallica not with 
the notion, we say, thia aouiid is either & 
mnrmur or a pericardial sound. The diagnosis 
between these two kinds of morbid sound will 
be considered under the head of pericardial 



The physical conditions of murmur have been 
already explained (p. 94). In health, the re- 
spective sizea of the orifices and cavities of the 
heart are adjusted bo that no Bound is produced 
by blood-currents. But whatever contracts an 
orifice, whatever dilates a cavity, whatever 
eatablishes an orifice or a cavity where naturally 
none Bhould be, will disturb the even flow of 
blood, and produce vibration and a murmur. 

The prime division of murmurB, audible over 
the heart, ia drawn betweeu those which arc 
referable to the heart itself, its walla, orifices, 
cavities, and contained blood ; and those which 
are referable to the great vessels next the 
heart. Hence the distinction between cardiac 
and vascular n 



Class I.— Cardiac Mijiimur3. 
The physical couditioca of mnrmur are ful- 
filled, in the case of the heart, at ita oriflce«, and 
there only : at least we know little or nothing 
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of catdiac murmurs, which are due to any other 
condition than thiit of fluid veins produced at 
orifice?. But we cannot affii-m this doctrine to 
be universally true, without much hesitation, 
when wo bear in mind how great the obscurity 
which hangs over the nature of many heart- 
murmurs. The oriBces of the heart are of two 
kinds, some are provided with valves, and some 
are not. 

i. Valvular Orifices. — Each valvular orifice 
both admits the blood and shuts it off; and 
whether open or closed, may give rise to mnrmnr. 
Marmur arises at an open orifice when its size is 
too small with respect to the cavity beyond : that 
is to say, the orifice ia narrowed, or the cavity 
is dilated, or both these morbid states concur. 
Murmur arises at a closed orifice (or say rather, 
at an orifice which natuniUy should be closed), 
when it is not closed, but leaks, and allows the 
blood partly to pass back into the cavil;y wliencc 
it came. Marmura produced at an open orifice, 
and in the natural current of the blood, are 
called onward, obatructiye, or constrictive mur- 
murs : murmurs produced at a closed orifice, and 
against the natural current of the bJood, are 
called backward or regurgitant murmiii-s. 

ii. NON-vALVCLAR Obificek— To wit, the 
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orifices of the veoEe cavae, of the pulmonary veins 
and the perforations of the auricular or yentricu- 
lar septum found iu congenital malformations, 
or established afler birth. But these non-valvu- 
lar orifices are very seldom the seat of murmur. 
Murmur may perhaps arise at the mouth of a 
large vein when the related auricle is much 
enlarged, and the rush of blood is strong.' An 
open foramen ovale has sometimes seemed to be 
a cause of marmnr, different, in different cases, 
as to the place and time where it is best heard. 
Perforation of the base of the septum veutricn- 
loram may be attended by loud mnrmnr. 

Murmurs were once characterised according 
to their acoustic qualities, whetlier blowing, 
filing, rasping, sawing ; bub these are vain 
distinctions ; in order to render murmurs 
serviceable in tho diagnosis of disease we now 
regard two only of their properties, namely, their 
Flaoe and Time. 



I. — Place op Carduc Murmurs. 

In general, a murmur is heard beat at that 
point of the sarface of the body which is nearest 

> See Markliam's case, before cited {\>. 43). 
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to tlic orifice whereat tlie mnrmnr is gcucratcd, 
80 that it becomes important to determine the 
relation which tbe orifices of the heart bear to 
the chest- wall. The Pulmonary orifice lies 
behind the second left interepacc, close to the 
Htcrnum : the Aortic orifice lies on the same 
level, behind the sternum : t!ie Tricuspid orifice 
reaches from the sternal end of the third left 
intercostal space to that of the fifth right rib ; 
the Mitral orifice lies on a level with the upper 
border of the third left cartilage, close to the 
edge of the sternum, and slightly behind it. 
And let it be noted that the mitral orifice lies 
much more deeply than the rest. But murmnrs 
are not always conducted the shortest way to 
the sarfaco. The conducting power of the 
tissues interposed between a valve and the chest- 
wall, and the direction of the blood current, have 
much to do with determining the point at which 
a murmur is heard loudest. 

i. The influence of superjacent tissues is well 
exemplified in the case of aortic and mitral 
murmurs. Both orifices of the left heart lie 
deep in the chest. The aorta becomes most 
superficial just above its valves, and is there 
almost in contact with a good conductor of 
sound, the sternum : wherefore aortic murmurs 
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are well conducted np and down the sternum, 
and along the attached cartilages : so that, in 
fact, an aortic murmur is sometimes hcai'd louder 
at the siphoid cartilage than at the second 
intercostal space. The mitral orifice, buried 
beneath heart and lung tissues, may be said, for 
purposes of auscultation, to become most supei- 
ficia! where the cavity of the left ventricle 
becomes moat superficial, that is to say, at, or 
Just above the apex of the heart ; and here, as a 
rule, mitral muiTnura are heard loudest. 

ii. The influence of the blood-current (or of 
convection, na it has beeu called) is esemplified 
by both mitral and aortic murmurs. Obstructive 
and regurgitant aortic murmurs are well con- 
yeycd by the blood along tlie ai'terics, and a 
regurgitating murmur may be conveyed by tiie 
reflux of blood towards the apex of the left ven- 
tricle. Mitral regurgitant murmur is sometimes 
conveyed by reflus into the auricle, bo as to ixj 
heard over the third left cartilage. 

When the heart is displaced, that is to say 
when the relation between its valves and certain 
points of the chest-wall is changed, the place of 
murmurs is likewise changed. This and many 
otherdifEcultiesanddoubts, which we meet with 
1 the exact location of murmurs produced at 



^^H the dilFei-cut valvular orifices, will ha discuBsed 
^^H in the second part. 

^^H IL— Time of Cardiac Murmurs. 
^^H A complete cycle of the heart's action may be 
^^H divided iuto four periods, i. Auricular period : 
^^H not attended in health by any sound : auricles 
^^^H contracting, ii. Yentricukr period : accom- 
^^H panied by first sound: ventricles contracting. 
^^H iii. Arterial period ; attended by second sound : 
^^H aorta and pulmonary artery contracting, iv. 
^^H Tlie period during whicb tbe heart is at rest: 
^^" unless they are right who maintain Galen's 
doctrine of an active ventricular diastole. The 
subject requires a further development, tbns : — 
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The time of murmurs is determined in two 
ways; by reference to the sonnda and to the 
mpulae of tbe heart. 


i 
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i. By reference to the aonnda, mormurs are 
most accurately timed. When both heart- 
aounds are heard, it will not be difficult to say 
that a rauriiiur precedes, accompanies or follows 
a certain sound. When one souud only is 
heard, we have to find out whether ifc be the 
first or second sound, and this is not always easy. 
When one sound only is heard at the apex, two 
sounds are soraetimea heard at the base : the 
sound wanting at the apex is commonly the 
second. When neither sound is heard at the 
apex, one sound (especially the second) or both 
sounds may be heard at the base. 

ii. By reference to the impulse. Murmurfl 
which accompany the impulse may be deemed 
systolic, in the absence of evidence to the con- 
trary. Yet be it borne in mind that the impulse 
is not strictly systolic, but is also pi-jesystoiic and 
post-sjBtolic (p. 39). 

iii. Less trustworthy means of determining the 
time of a murmur are these. By reference to the 
arterial pulse, especially in the neck. By refer- 
ence to a valvular thrill, if any there he, in 
which case, the thrill and murmur being due to 
the same vibration, whatever the relation of the 
thrill to the impulse, such will be the relation of 
the murmur also. 



146 

The time of some murmurs is not constant. 
This is true of mitral murmurs in particular : a 
murmur, prffisystolic when the patient is first 
seen, may become systolic before long. Bnfc 
more of this hereafter (pt, ii,, chap. 32). 



III.— Meaning op Cardiac! Murmurs. 

i, SyBtolio murmars referable to Anricnlo- 
Ventricnlar (or cuspid) orifices indicate reBux 
of blood: to Arterial (or sigmoid) orificeB 
indicate constriction or obstrnction at or just 
abofe the orifice, uuevenneas of the conua 
arteriosus, dilatation of the aorta or of the 
pulmonary artery, or perforation of the septum 
yentriculorura. 

ii. Diastolic (and prsesyBtolic) murmurs pro- 
duced at Cuspid orifices indicate constriction or 
obstruction of the orifice : at Sigmoid orifices 
indicate reflux of blood, or dilatation of the vessel 
above the valve. 

But the matter is not so simple as this. Just 
as the nature of the first sound ia more doubtful 
than that of the second, so is the nature of 
systolic murmurs more uncertain than that of 
diastolic (and praasystolic) murmurs. Diastolic 
(and prae8yBtolic)murmurs indicate in most cases, 
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if not in all, permanent Btructnr.il (organic) 
dieeaae. Bnt Byatolic murmurs are often tem- 
poniry and unattended by any other evidence 
of heart-disease : indeed, as will be shown here- 
after, their meaning is ofteu doubtful. 



ly. — Loudness of Cardiac Murmurs, 
i. Some murmurs (especially mitral and tri- 
cnspid murmnrs), which are audible whilst a 
patient is lying, become much less lond or even 
disappear wlicn he sits or stands : and some 
murmurs are louder in the erect posture ; but 
this is less often the ease. Wherefore we must 
examine our patients in both upright and lying 
postures before we pronounce concerning the 
presence or absence of ratinnur.' Many mistakes 
are due to neglect of this rule. 

ii. Pressure upon the heart region sometimes 
makes a murmur weaker. On the other hand, 
pressure upon the upper part of the sternnm or 
over the pulmonary artery will heget a systolic 



iome young p 
iii. The loudness of some murmnra is under 



' Eiliotaon: Lond. Med. Gaz. for !S33 ; voi. lii. p. 
D73, Oardon : Posture end li«LrC luurniuni : lirlt. Med. 
Journal : March 15, 1902. 
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the influence of breathing ; thus, a systolic apex 
murmur may be louder during inspiration than 
during expiration ; and a tricuspid systolic 
murmur may become inaudible at the beginning 
of expiration. 

iv. Murmurs are loudest sometimes when the 
heart beats forcibly, sometimes when it beats 
quietly ; they are sometimes inaudible except at 
these respective times. In a doubtful case, it 
should always be a rule (if possible) to end by 
examining the heart when it has been made to 
throb by exertion. 

V. The loudness of a murmur depends much 
upon the swiftness of the blood-current ; hence, 
when the current is weak and slow there may 
be no murmur, even although the valvular 
disease is great. Whatever weakens the con- 
traction of the heart weakens the current : 
hence a murmur oft^en becomes inaudible in the 
course of infectious fevers, in asystoly, in the 
dying state, and in other such conditions. 

In short, murmurs are apt to be very vari- 
able : they come and go, they shift their place 
and time, in a manner which makes it seldom 
safe to depend upon a single examination. 

1 Murmurs (especially musical munnurs) and even 
oud heart-sounds can sometimes be heard at a distance 



BBDUPLICATION OF SOUNDS. 149 



V. — Reduplication of HEABT-SoinjDS. 

A heait -sound is said to be reduplicated when, 
instead of being a single sound, it seems to be 
broken in two, doubled or repeated. Some- 
times the sound is completely doubled, that is 
to aaj, in the place of one sound there are 
hoard two sounds, with a distinct interval be- 
tween them. But more often the reduplication 
is incomplete, or suhintrant, that is to say, 
before the first portion of the doubled sound is 
concluded, the second begins. 

I. — Simple Reduplications, — Most redupli- 
cations seem indeed to be nothing more than 
repetitions of a natural heart-sound, first or 
second, as the case may be. The component 
elements of the sound are sundered more or 
less, and do not exactly concur in point of time. 
Eeduplioation of the second sound, for instance, 
is believed to show that the pulmonary and 
aortic sigmoids do not close at the same time : 
if we would fain go fm'ther and understand why 
they do not shut Bimultaneously, we find our- 
selves beset by doabts and guesses. The con- 
ditions of the first sound being uncertain, it is 
not safe to attempt an explanation of its 
from the chest : see Moore's paper (rererred to on p. SS, 
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reduplications. Eeduplicationa arc constant or 
inconstant ; they attend every beat of the heartj 
or some beats only. Constant rednplication eorae- 
timea indicates serious disease, for irtstance, 
the second sound is often doubled at the 
base of the heart in the case of obstruction at 
the mitral orifice. But reduplication is usually 
inconstant, intermittent, the sound being donbled 
with some beats of the heart, and not with others. 
This interniitt«nce is found to bear a close rela- 
tion with the movements of breathing : so that 
the first sound doubles at the end of expiration 
and the beginning of inspiration ; the second, 
at the end of inspiratioTi and the begiuning of 
expiration. The second sound is much more 
frequently reduplicated than the first. 

II. Reduplication Muuiiurs.^ Were re- 
duplications all of this simple kind, they would 
hardly need mncli Dotice, But some seeming 
reduplications of ei heart-sound are indeed 
murmurs ; that is to say, a murmur is added 
to the heart-sound, or a murmnr is split into two 
sounds, so as to simulate simple reduplications. 

False Eednplication of Second Sound. — Bouil- 
laud' was the first to describe a bruit de rappel 

I Traits : 2iDe edit., ISll : vol, i. p. 213, uiil vol, li 
p. 34S. 
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(cantering), that is, a seeming reduplication of 
the second sound, heard at the apex-beat. A 
prtesystolic murmnr also is usually present ; 
whethfer this be so or not in a given case, the 
double sound is to be looked upon as being a 
divided diastolic murmur, and a token of mitral 
coDstriction, In fact, cantering sometimes alter- 
nates with a, diastolic apex-murmur ; that is to 
say, a prolonged diastolic murmur, which is the 
more constant sign of a mitral constriction, 
will disappear from time to time, and be replaced 
by well-marked cantering. 



Class II. — Vascular Murmuks, 

There ai« murmars which, though heard over 
the heart region, are believed to be produced not 
in the heart itself but in a large vessel near it. 
They are either of uncertain nature or of 
uncommon occurrence. 

i. A murmur, systolic, loudest in the aortic or 
pulmonary region, often occurs in the state of 
auEeinia. Forasmuch as it is still a matter of 
debate whether the murmur be valvular or 
vascular, and whether it be always due to 
one and the same aondition, the further 
considemtioQ of this topic will be most 
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oonveniently deferred to the gecond part 
{chapter 40). 

ii. A niurmiir, diiistolic, loudest iu the aortic 
region, is sometimes (bnt Heldom) associated 
irith rigidity and dilatation of the aorta, the 
valves being healthy (part ii, chapter 34). 

iii. A mnrmur, diastolic, loadest in the pul- 
monarj region, is sometimes (but seldom) doe 
to openness of the ductus arteriosus (part ii. 
chapter 41). 

iv. A mnrmur, diastolic, loudest over the 
fourth krt cartilage, may be due to an opening 
formed between aortic aneurysm and the 
pulmonary artery.' 
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■PERICABDIAL aOUNDa. 



No sound is produced by the movement of 
healthy pericardial surfaces upon each other. 

In diseased states of the pericardium two 
kinds of sounds may he heard : friction -sounds, 
and sounds due to the presence of air and liquid 
in the cavity. 

I. PEniCARDUL FRICTION. — Ic is Convenient 
to consider pericardial friction-sounds with 
reference to their diagnosis from endocardial 

' Waile : Modiw-cbii. Trans., vol. iliv. p. 211. 
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sounds. The moBt important diagnostic 
characters of filction-sounds are these : — 

i. The special quality somctimeB snfficee for 
the diagnosis, being distinctly rubbing or 
scraping : but often enough this quality is ill- 
marked or absent, ii. Friction -sounds are 
mostly of limited estent, heard over a small 
portion onlyof the heart region, especially at its 
base ; they do not follow the laws laid down 
with regard to the points of greatest intensity, 
and the conduction of endocardial murmurs. 
Indeed, there is no part of the heart-region 
where friction-sounds may not be heard loudest. 
A loud friction -sound will be heard, not only all 
over the heart-region bat even all over the front 
of the chest, nay even at the angle of the 
scapula: though, iu these latter cases, there is 
mostly marked and sudden weakening of the 
sound so soon as we pass away from its place 
of origin. Friction-aound, like murmur, may, 
when very loud, be audible at a distance from 
the patient's body. Friction-sonnds, which at 
first, on account of their place and their quality, 
simulate murmurs, sometimes shift their place, 
so as to become loudest at spots where murmurs 
are seldom heard loudest. A sound which shifts 
its place from day to day is pericardial. 
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iii. Friction -soand is mostly systolic 
diastolic, being loudest iu the systole ; sometimeH 
systolic only, or cTeii diastolic only. A sonnd, 
which is at one time systolic and anon diastolic, i 
pericardial, iv. Friction -sounds are not inter- 
mittent like rednpiicationa. v. The iinehanged 
heart-sounds are aometimes heard thi-ongh fric- 
tion, vi. Friction -son nds often give a notion J 
of superficiality, be it explained as it may. J 
vii. Palpable Tibiiitiun aometimes attends tliem. ' 
viii. Their loudness is Bometiraea increased, some- 
timea decreased, sometimes stopped, by deep 
inspiration, ix. The luuduess is sometimes 
increased, aometimes decreased, by presBore. J 
X, Friction-sounds may be modified by change 1 
in position of the iiody. Their place of greatest J 
loudness may be thus made to change : this is I 
very characteristic. Friction -sound sometimes ] 
disappears when the patient sits up, possibly I 
on account of a small quantity of fluid which | 
comes forward so as to separate the pericardial I 
surfaces : but the same change in position some- 
times removes endocardial murmurs (p. 14:7). 
Friction- BO and, not to be heard otherwise, 
sometimes produced when the patient lies upon 
his left side, whereby the position of the heart 
is much changed, si. In pneumopericardium 



PEBIOABDIAL SOUNDS. 

iriction-Bonnd may acquire the character of 
metallic tinkling. 

Whatever roughens the pericardium can pro- 
daoe friction-Bound ; excessive vascularity, exu- 
dations, hfemorrhages, adhesions, and white 
patches. 

II. WATEK-WHEEL AND SIMILAR 80DND8.— 
In the uncommon condition of effusion of liquid 
and air nigh to tlio heart, whether within the 
pericardinm or outside it, peculiar sounds are 
heard. Sometimes they resemble amphoric 
pleural sounds, namely, amphoric hum (attend- 
ing heart-sounds or friction), metallic tinkling, 
and splashing. Sometimes the sound is like a 
rale, bubbling or gurgling. Sometimes the 
sound is clacking or chopping, like the noise 
made hy the floats of a water-wheel (bruit de 
monlin).* All these sounds are alike in this, 
that they depend upon movements of the heart, 
are independent of breathing movements, and 
persist when the breath is held. Wlien the 
pericardinm is uninjured, the sound does not 
last more than three or four days. 

' First doacribed by BriiJietean ; Arob. gia. da mid., 
i' aMe, tomo iv. : ISU : p. 33#. 
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There are soiinda which, although dependent 
upon movement of the heart, are neither cardiac 
mnrmnra nor pericardiac friction-Bonnda. 

% I, Pnlsatile Pulmonary .Sounds, that is to 
say, pulmonary Bounds produced or altered by 
movement of the heart or of the great vessels. i 

i. The respiratory sounds of the healthy left 
luDg may be so affected by movcmeut of the 
heart as to sirantate its murmnrB, The condi- 
tions of this occurrence are not well understood ; 
pleural adhesions, such as to fix the lung over 
the pericardinra, are often present. The diag- 
nosis lies, not in the quality of the sounds, but 
in the fact that they concur with a certain 
respiratory movement, as well as with a certain 
cardiac movement. They are mostly systolic 
and inspiratory ; less often diastolic, or expira- 
tory. They usually cease to be produced when 
the breath is held. They arc sometimes heard 
only in the upright posture of the body : but as 
a rale they are rendered less loud, or they even 
disappear, on changing the lying posture for the 
ereot. 

^ Laennec : Auscultation nddiate, Tul. ii. p. 44Q, 
describes altered breathing somids and crepitation. 
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ii. The respiratory sounds of a cavity (phthi- 
sical, broncliial, or pneumothoi'acic), may be 
altDred by the movements of the heart or aorta 
in a similar manner. These false murmurs also 
are mostly inspiratory and systolic, or systolic 
and diastolic ; seldom expiratory. Tliey are 
heai-d best over the cavity, but they are some- 
times conducted far, even over the whole cheat. 
And, in the case of phthisical cavity, even along 
the windpipe to the mouth, so as to be beard at 
a distance from the patient, when the mouth ia 
opened widely (pulse-breath, see note). The 
cavity is either cJose upon the heart and aorta, 
or is connected with them by a soh'd mass (such 
as solidified lung, or enlarged lymphatic glands), 
which is apt to convey the cardiac movements. 
In cases of phthisis, a strong aortic impulse can 
sometimes be felt where the false murmur is 
heard: for instance, in the third right intercostal 
space, close to tbe stcmnm.' 

' B7 listening to the open uioath of a person breath- 
ing quietly, a gentle puffing sonnd eon saiiiEtimss be 
liBBrd to attend each beat of tlio lieart during expiration. 
This Pulsa-breath was desorilred Erst by Eaddyffa HaU 
(Med. Chit. Trans, for 1362 : vol. 45, p. 167), and after- 
wards by David Drammond (Brit. Med. Jouni., Oct. 21, 
1882 ; p, 773). Drummond auscttltates with a pecoliar 
stethoacope, one end being put into the patient's niontb ; 
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Hi. Rales bIbd maybe produced, aad eBpeciallyl 
crepitatioD. It is sjHtolic, aad ia moat likely I 
dne to the eutry of air into vesicles partly or 1 
wholly collapsed, tlie movement of the heart I 
cansing a local iDBpiratian ia the portion of lua^ | 
which lies upon the pericai-dium. The crepita- 
tion ceases to be prodaced when the breath i 
held after a deep expiration. 

^ II. Pulsatile Friction Sound generated la 1 
the plenra, of both respiratory and cardiao 
rhythm, sometimes is heard. Friction heard ' 
behind or alongside the sternum, from the 
second to the sixth rib, is most likely peri- 
cardial. When a friction sound is heard at 
other parts of the heart-region, the diagnosis is - 
not easy : pleural friction usually ceases when 
the breath is held, but this is not always the 
case ; and there is no donbt that true pericardii 
friction may sometimes be stopped in that. | 



f III. By the i 



: of Metallic Jingle, 



liy this means a pulse-breath (or oral vihiS) can be beard \ 
in healtby pcopie when tha heart U beating forcibly. 
The diiieaaes wliifh favonr the occurrence of pulae-breath 
are aneurysm of the aorta, and tavity witliin the lung. 
The sonnd, irhen lond, can be liearil by nnscultatioii of 
the Iracliea. 
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Laenuec^ meant a sound which ia heard when 
the Btethoacope is apphed to the chest, whilst 
some bony part near by (such as the clavicle or 
spine) is percussed. When the palm of the hand 
ia put over the ear and the back of the same 
hand is tapped, we hear a load metallic jingle. 
A sound of the same kind ia sometimes heard 
when we listen to a. heart which is beating 
forcibly ; in this case, it is commonly supposed 
that the stroke upou the ribs causes the sound. 
For ray own part, I suspect that resonance of 
the meatus auditorius exteruus has much to do 
with the production of a metjillic jingle. 

Auscultation as applied to tbe large yesaela of 
the mediastina will be treated of hereafter. 



^ AuBcaltatioQ ni^iatr, 
p. 14S ; diii^iietia in£tallii|ii<; 



, [1. 114, and vul. 



" Magia auscultanUam qnain aodiondiitii oenseo." 



CHAPTER VI. 

APPENDIX TO PART I, 

SECTION L 
AUSCULTATION OP ARTERIES. 

TWO kinds of sound are heard by anscalta- 
tion of arteries : condacted sounds and 
murmurs produced in the part ausculted. 

I. Conducted Sounds. — ^The heart's soands 
and murmurs, especially the second sound, and 
aortic or mitral murmurs, are conducted along 
the arteries ; not usually, however, farther than 
the carotids and subclavians. Yet very shrill 
diastolic murmurs produced at the aortic orifice, 
may sometimes be heard so far away as in the 
radials. 

II. Murmurs Produced in the Spot Aus- 
culted. — These are either spontaneous or 
factitious. 

^ I. Spontaneous Arterial Murmurs. —These 
are aneuiysmal or subclavian, 
i. Aneui7smal. — The systolic murmur which 



ARTERIAL MURMURS. 161 

is ^ometimea produced in an anemyBm, is be- 
lieved to be due to formation of a fluid vein at 
the mouth of the aneurysm. Formation of a 
fluid vein requires that the cavity containing; 
fluid blood be considerably wider than the 
mouth of the sac, and that the blood current 
be Hwift enough. 

ii. Subclavian, — A systolic murmur, seated 
in the aubclavian artery, 13 sometimes heard 
below the clavicles, mostly on the left side. The 
murmur is often inconstant or temporary. 
Forasmuch as it cannot be said to denote any 
form of disease, it seems unnecessary to discuas 
the doubtful couditions under which the sound 
ia aupposfid to occur. 

^ II. Factitious Arterial Murmurs, due to 
compression of an artery by the stethoscope, are 
systolic or diastolic. 

i. Systolic Mui-mnr. — In healthy persons, 
a slight compression of the larger arteries 
will generate a soft murmur, systolic with 
reference to the left ventricle. In aome forma 
of disease, notably in hypertrophy of the left 
ventricle, and in chlorosis, firmer pressure 
makes the murmur hareh and whizzing. More- 
over, under these conditions, a murmur is 
jiroducible in smaller arteries ; aucb as the volar. 
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ii. Uiiitlulit; Murmur iiaa loug betiii known ; 
but Duroziez was the first to study it more par- 
tiuuliirty,^ It is best heard iti the fetuonti 
artery, and aitundB a certain degree only of 
pressure : a degree which must be discovered in 
each case by varying the amount of force used 
to compress the vessel. A loud systolic mnrmnr 
precedes the sotler diastolio sound. It la ofteu 
present in cases of aortic regui^itation ; and is 
probably due to reflux of blood along the artery, 
during the ventricular disistole. A certain 
amount of pressure upon the artery above the 
spot ausculted renders the systolic murmnr 
louder ; the reason being that a second fluid 
vein is thus produced. The diastolic mnrmnr 
is rendered louder by compression of the artery 
boiow the spot anaculted, probably because 
diastolic I'eflux is faToured thereby. Yet double 
femoral murmnr sometimes occurs apart from 
any signs of valvular disease : in this esse the 
condition has been supposed to lie in a highly 
dicrotic pulse ; the diastolio murmur correspond- 
ing with the secondary pulse-wave. 

' Houillainl ; Tmlt' r 2iTifl M., 1841, vol. i. p. 22B. 

" Diirozira ; Arch. if6n. do rodl. ; aeries v. toI. xvii., 
1861. To contem]ilate the vast extent of litcratnro 
lievatod to this veiy insignifiauit topic is aiuazitig and 
riTuuainf[. 
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lb ie necegsary Lo bear iu mind that diastolic 
murmur, produced at the aortic orifice, is soine- 
times couvoyed to great diBtancea along the 
arteries. But diastolic murmur of this kind 
requires no compresaiou of the artery to make 
it audible. 



INSPECTION OF VEIKS OF NECK. 

What examination of the arterial pulse is to 
detection of diseases of the left heart, such is 
esamination of the veins to detection of diseases 
of the right heart. 

Inspection of the veins of the neck is directed 
to two points ; the falness of the veins, and 
the movements which the contained blood 



k ^ I. — FULNESS OF THE VBISS, 

^ Id health the external jagular alone is visible, 
and even that vein, ofteutimes, only in the lying 
posture. In disease both veins are sometimes 
dilated to the size of u finger. Overfilling of the 
veins is either transitory or permanent. 

i. Transitory overfilling accompanies powerful 
expiratory movements ; which produce suuh an 
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iiuhiiiiit of [jre»ure witliin Uie intratlioravte 
veiue, llial tlic viilres at Die months of ibe 
jugular veins are shnt, and the blood flowing 
down from above cannot pass into tlie inno- 
minata. luepiratioa reverees ail this ; the 
veins arc emptied, and collapse. Bepealod 
IransiLory overfilling of tlie veins is folloivud at 
last, by permanent dilatation of tlicm, a fact 
neeii in patients who suffer Irom chronic pul- 
monary catarrh. If in these persona when there 
is no congh and the veins are invisible, we place 
onr finger just above the clavicle so as to 
ohstruct the external jugular vein, it at once 
swells up and manifests the amount of its 
dilatation ; which may be taken as a msrk of 
the degree to which the patient's tisanes have 
suffered in consequence of cough. 

ii. Permanent overfilling of the jugulars is 
mostly associated with overfilling of the right 
Boricle ; but, obviously, any obstruction to the 
upper vena cava, or to the innominata {by com- 
pression, thromboBiR, or stricture) will have the 
same effect. 
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OVEMEJfTH WITHIN THE VEINS, 



Besides the respiratory movements which have 
just been described, the blood within the veins 
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often undergoes movements wLich are dependent 
upon the heart's cor tractions. The most obvions 
kind of veooUB pulsation is that seen in veins 
visibly disteuded. There is a degree of disten- 
sion which checks pulsation : for this reason, 
pulsation sometimes attends only the upright 
poBtcre of the body, when the veins are less 
distended ; and disappears in the lying posture, 
when the distension becomes greater. Moreover, 
pulsation of the jagnlar veins can often be 
seen, when the veins themselves are quite 
invisible ; just as the pulse at the wrist can 
be felt, but not the artery of a healthy man. 
There is usually no difficulty in distinguishing 
this venous pnlae ; it is less decisive and definite, 
more fluttering and quivering (dicrotons, tri- 
crotOLis) than the arterial pulse ; and the finger, 
put Dpon the pulsating vessel, stops, but seldom 
feels, the pulsation. Venous pulsations are 
priesystolic or systolic. 

i, Prfesystolic pulsation * of the jngular veins 
may be sometimes seen in persons who are free 
from disease of the heart. Amemia aiid the 
horizontal posture favour this pulsation. It is 
followed by a systolic emptying of the vein. 
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This praseyatolic pulse is believed to be due to 
sudden arrest of the onward renons flow during 
the Huricular sjrgtole : the Hyslolic emptyiDg of 
the vein to a sndden nuricular diastole, Prte- 
systolic jugular pulsation in disease may be due 
to regurgitation of blood into the vein. 

ii. Systolic pulBotion in the veins is due to 
the ventricular systole, indirectly or directly. 
A direct systolic palsation signiRes a reflux of 
hlood out of the ventricle ; the tricuspid valve 
being incompetent. When the valve is com- 
petent, we may call the pulsation indirect. 

a. Indirect systolic pulsation is e:tplained in 
diflerent ways, and perhaps is not always due 
to the same cause. It has been supposed that 
the tricuspid vulve is raised, by the veutricnlar 
systole, into a sort of dome, convex towards the 
auricle ; and hence an impnlse backwards to the 
blood in the venous system ; counteracted, how- 
ever, unless the overfilling of the veins be great, 
by the diastole of the auricle. It has been 
suggested that in some eases the systolic filling 
of tlie aiji'ta compi-esses tlio disteuded intra- 
thoracic veins, and thus produces a movement 
in the jugulars. 

/3. Direct systolic pulsation, being due lo 
propulsiou of a wave of hlood from the right 
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ventride into the jugular veiiiB, requires that 
both tricuspid and Tenons valvea be incom- 
petent. ^ It is easy to ascertain whether the 
venous valves are competent or not ; namely, 
by compressing the veins in the upper part of 
the neck, and observing whether they are filled 
with blood from below or not. But it ia not 
so easy to determine reflux through the tricuspid 
valve ; that is, to distinguiBli between direct 
and indirect systolic pulsation. The difference 
is only one of degree : pulsation ia less marked 
when indirect than when the fci'icuspid valve is 
incompetent : for In the latter case blood is 
pumped oat of the ventricle into the veins 
under strong pressure. In both cases, however, 
systolic jugular pulsation is an important sign 
of an affection of the right heart : tor even if, 
in a given patient, there are no grounds for 

' Job. M. Lancisii, De motu cordis et ftiiouiyamBtibus. 
Lngd. Bat. 1740. Prapoa. Ivii. " luquirere meclianicam 
rationeui, ob quam iu dilatation ibns tadieU CavB^, Auri- 
culte, et Veutiiculi dextri, ipsa yeux Jagolarea ricisaim 
dilateatur, fluctueiit, mirieque modis agitentnr, et cou- 
cidaQt." The cause is asserted to bs a regurgitntiun of 
bluod tbrougli the tricuspid valve. Jjaucisi lefera to 
Houibert aa huviug caude the same obaervatioa in a p^psr 
puhlislicil in the Proceedings of the Parisian Acndeniy ot 
Seieuces in 1704. See also Stokes : Diseases of Heart, 
1S51 : p. 190. 
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8up;ioeiii}r Ihe tricnspid valve to fae iacompetent, 
ttie pnlHatioR indicates an engorged state of the 
ri|r|it diambiTB, snch ae will dilate them, if it 
coiitiiHR-. For this reaBon, in mitral disense, 
jnuiilnr puWtinn often precedes any evidcDce 
whidi percnssioD affordRof secondary distension 
of tlie right lieart. Wlien the pulse is veiy strong, 
it is flomctimes palpable, or even thrilling.' 

By the Bphygmograph applied to jugular 
veins, puUatiug in caHes of diseased heart, the 
venous pulse is found to be dicrotons ; but 
dicrotoua in n manner different from the arterial 
pulse. The venous dicrotisni occnrs in the rise 
of the blood-wave. The firet or smaller impulse 
coincides with the auricular contraction : the 
Bceond or chief impulse with the systole of the 
ventricles. Sometimes there is an impulse 
at the very end of the fall of the pulse-wave : 
supposed to indicate repletion of the cavities of 
tlie right heart, a sudden atop being put to the 
entry of more blood. 

' In llie case of rupture of sorllc nnenrjsin into tlis 
vena oin aup«riar. systolic pulse and thrill nre preaent 
ill tlie v«ina of the neck 
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SECTION III. 
AUSCrLTATlON OP VEINS OF SKCK. 

Ily means of a stethoscope placed upon the 
Ride of the neck, tliere is often to be heard 
n humming aound ; which was first referred 
to the veins by Ogier Ward.' This venous 
hum is usually continuous ; but other murmurs, 
which are intermittent, are sometimes heard in 
the veins. 

^ 1. The OoutiououB Venous Hum, although j 
especially well heard in chlorotic patients, occurs ' 
in many healthy persons. Pressure with the ' 
stethoscope is doubtless a frequent cause of the 
murmur. But a venous hum, in chlorotic 
persons, is independent of pressure, and is 
believed to depend upou anatomical conditions. 
The internal jugular vein is adherent, at its ' 
lower end, to the cervical fiiscio, in such a | 
manner that, when the venous system shrinks in 
capacity and adapts itself to a lesseued hulk of 
blood the part of the vein spoken of cannot 
shrink, and so becomes relatively dilated : hence 
a souorous fluid vein.^ The more rapid the flow 

1 On the bruit dn diable. Lond. Med. Qaz. 1S37, p. 7. 

- ChiLiveau: Goii. wavA. \L<a FariH : ISfiS i pp. 3i0 
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of blood the louder the hum : hence it is louder 
iu the erect than in the Ijing posture; and is 
Btopped by whatever produces stagnation of 
blood in the vein. Hence, also, in moat cases, 
although the niurmnr is continuous, yet it is 
subject to rhythmical increase of loudness ; both 
daring the inspiratory draught of blood from 
the veins, and during the ventricular systole, 
that is, during the auricidar diastole, when the 
venous current begins again to flow freely. 

^ II, Intermitting Venous Murmurs, prffi- 
systolic, systolic, diastolic, have been described, 
but many are doubtful and none of the least 
importance.' 

SECTION IV. 
KPIQABTSIO PULSATION. 

% I, Pulsation of the epigastrium depends 
upon — 

' See Parrot : Arch. gi^D. de MC-d., June, 1867, p. 649. 
Also Friedreich, Kranklieitea dsa Haraeiis, 2nd edit. 
p. QS ; RiDger and Saiusbury : Laucet for 1B91, vol. ii. 
pp. 1,212 mid 1,263, and for Ifi92, vol. i. pp. 740 and 
7B0. Murmurs heard iu the femoral velog liave been 
Btitdied by Schreiber (Dentscli. Arch. [lir. klin. Med. 
vol. 28, p. 213), Bean (Traiti-, p. 416), and Friedreich 
(Betliu kliu. Wcch. for 1S74, No. 48, p. 811). 
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I. Condnction thereto of the impulse of the 
heart ; i., wlieu it is beating more strongly than 
usual: ii., when it is dilated: iii., when it lies 
iuwcr tliao natural ; a condition mostly due to 
depression of the diaphragm (p. 175) ; iv., when 
it is displaced to the right (p. 42). 

II. Pulsation of the abdominal aorta, or of the 
ccEliac asig, or of an aneurysm, or of a tumour 
seated upon the abdominal aorta. 

III. Regurgitation of blood into the hepatic 
veins, consequent upon dilatation of the right 
heart, and causing systolic pulsation of the 
liver ; a phienomcnou firet observed by Fried- 
reich.' Hepatic pulsation was noted so long 
^0 as the time of Setiac ; but the older 
physicians believed that tlie liver merely con- 
veyed an impulse from the heart, vena cava, or 
aorta. The distinction between the two kinds 
of pulsation, conducted and refluent, depends 
upon the following considerations, i. Whether 
the heart or any adjacent organ be pnlaating 
powerfiilly and extensively ; it is seldom difficult 
to distioguish between the slow, gentle venona 
pulse, and the quick, strong heart impulse, ii. 
Whether there be signs of tricuspid disease, and, 
in particular, whether the jugular veins afford a 

' SeeMahot: Dea liatteraeiits liu foiii ; Pmis, 1889. 
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regurgitant pulse, iii. Wheu paraceutesis far 
asoitea has been performed and the abdominal 
walla are left very flabby, the liver can some- 
timea be gmsped, and felt to expand, like an 
erectile tumour, at the time of impulse. 

% II. Kecession of the epigastrium, Bjstolic, 
occasionally simulates pulsation, and when well 
marked ia probably due to pericardial udhe- 



POSITION OF DIAPHBAGM. 

In many diseases of the chest, it becomes an 

■ijmportant element in diagnosis to ascertain 

Rtbe position of the diaphragm. Strictly speak- 

Bing, we determine the lower limits of the lungs 

■!and heart, the upper limits of the liver, spleen 

Eimd stomach, and deduce the position of the 

|Siaphragm from these data. For this purpose 

all the means of physical examination are more 

c less servioeable, but percussion is especially 

sefnl. 

^i. Is Health. — By inspection, the position 
which the diaphragm held before puberty may 

' Associated, in Copland's case (Diet, ■prnct, Med. 
ii. p. 21iJ, with cup-shapetl dopreseion of the 



174 POSITION OF DIAPMBAQM. 

be ronghly determined (p. 16). By palpation, 
tlie iwsition of the heart's apex-beat, and the 
point where vocal vibration ceases, are ascer- 
tained. By percussion, the lung, at the end of 
an ordinary inspiration, is found to reach, in the 
sternal line the lower border of the sixth rib, in 
the nipple line the upper border of the seventh 
rib, in the axillary line the lower border of the 
seventh rib, in the scapular liae the ninth rib, 
and in the spinal groove the eleventh rib. The 
long, during quiet breathing, fills not the whole 
pleural cavity, bnfc leaves it unoccupied at the 
part most distant from the bifurcation of the 
bronchi, namely, at the semicircular cbanael 
formed by the chest-wall and the diaphragm 
where it shelves downwards to be attached to 
the ribs. This unoccupied portion of the pleural 
sac has been named the complemental space ; 
there the costal and diaphragmatic pleune are 
in contact. 

^ II, In Disease, — The disease may be snch 
as to afford au obvious impediment to physical 
diagnosis, by destroying the resonance of the 
parts above the diaphragm. Which is the case 
in solidification of the lower lobe of the lung, 
and in liquid pleural effusion. When the lung 
is solidified, vocal thrill, if present, will assist us, 



masmuch as ib fails rapidly beyond thepulmonai'y 
region. Wlien liquid is present in the lovrer 
part of the pleura, it is impossible to do more 
tlma guess where the level of the diaphi'agm may 
he. The diaphragm lies high in : — contrtictiou of 
the lung, distension of the abdomen, abdominal 
tnmonra or iutumescence, paralysis of the 
diaphragm. The diaphragm lies low in : — 
hypcrtrophous emphysema of the lunga, pleural 
effusions, dilatation of the heart, perioardiai 
effusions, intrathoracic tumours, spaj9iu of the 
diaphragm. A greatly enlarged heart or an 
abundaut pericardial eSusion may depress the 
diaphragm ro much as to produce a tense swell- 
ing in the epigastrium.' Dupression of the right 
wing of the diaphragm sometimes dcpreBses the 
right lobe of the liver in such a maunei that 
the left lobe is tilted upwards and raises the 
apes-beat of the heart. 

SECTION VI. 

POaiTION OF MEDUSTINDM. 

The poeition of the mediastinum is deteiToined 
in the same manner as the position of the dia- 
phragm, namely, by ascertaining the position of 
the organ which ia most intimately connected 
' Auenbniggar : Inventam Noram, 5 i5. 
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with the medk^tuiDin, that is the heart, 
palpation we discover the poeition of the apex- 
beat of the heart : hj penmasion we are enabled 
to confinn the ootiona acqnired 1>t palpation, and 
to map ont the position assamed by the heart. 
The mediaeLinnm Ls dieplaced in ODilateral pal- 
monary or pleural diseaee ; and the displacement | 
IB either towards or away from the seat of diaeaae. ' 
The mediastinmn is displaced towards the seat 
of diBcase when one Inng is shruiikeii : tliis is 
especially seen in phtbieis, cirrhosis, and collapse, 
but also, to a less extent, in an adherent plenra. 
The mediastinum is displaced away from the I 
Beat of disease, in unilateral pleural effusionB of I 
liijuid or gas. When the effusion is liquid we 1 
possess an udditioaal means of determining the ] 
position of the mediastinum, to wit, percoesioa 
of the sternal r(.-gion above the heart. The 
upper part of the sternum naturally yields a 
cli^tir reBonnnce : under the pressure of a copious 
li(]uid elTiision into either plenra, the mediastinum 
bul^^es BO much towards the unaffected side, as 
to ftlTiird ahaoluto diiliiess to percussion in the , 
sternal region, and even somewhat bey 
Intni.thoraoic tumours sometimes dieplace the i 
hoart. 
I'iic diaplaoeiUQnt of the mediaatinnm, which J 
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tatefl place in unilateral pleural effusions, is nob 
at first due to pressure exerted by the effusion.^ 
The iungB, in health, are in a state of distension 
which is kept up by escess of atmospheric pres- 
sure from within ; the thoracic walls hearing; off 
the atmospheric pressure from without. The 
elasticity of the lung is continually striving to 
OYercome this distension, us is manifested by 
the relaxation of the long which ensues when 
the internal and external atmcapheric pressures 
are equalised. The distended lungs of the 
healthy chest, with their elasticity in full play, 
drag upon the mediastinum j which, however, 
maintains its natural position, because the forces 
on both Btdes are equal. Bnt if the elastic trac- 
tion of one lung be destroyed by relaxation or 
collapse, the other lung, no longer counter- 
balanced, itself relaxes as much as possible, and 
draws the mediastinum away from the middle 
Hue. 

SECTION VII. 
H OTHER VASCULAR MURMlfBS. 

r Very probable though the occurrence of 
murmurs within the vessels of the lungs may 
' Powell: Med. Timss imd Coz., Jan., Feb. 1869. 
^ Also : Med. Cliir. Trans., to!. 59, p. 166 : 18/0. 




ing And ringii^ nla> * wj^uibc wbiff; 
WM explained, pott mortem, by the exiotenoe oT 
a dilated branch of tlte polmonaij wta7, mn- 
ning across a caTitr, and expanded in one qiot 
to a small anearjam.' Between the Bcapnle 
and rertebrse Im.inennaiin once heard systolic 
marmurs, due to coDscriction of the palmonary 
arteries at their entry into tbe laDgs, and jiiat 
beyond ; constrictioa caused by indnration of 
tbe polmonary tissnc.^ Murmurs of similar , 
character, and prenumed to be of similar origin,.! 
have been lieard by many other persona. 

Murmurs, having tlie character of vascQlar J 
murmurs, are often heard below the clavidea \ 
and behind the manubrium sterni. These \ 
murmurs seem to be sometimes arterial, some«: 'I 
times venous ; but it is seldom possible to attain I 
auy certainty I'especting the particular vessel ia J 
which tliey arise. 



PUNCTUBE OF CHEST. 

SECTION VIIL 
PUKCTUBE OF CHEST. 

Since the discovery of auscultation, no more 
important addition has been mode to oui' means 
of physical examination than the method of 
probing the chest hy puncture,^ 

The end proposed is to detect collections of 
liquid within the chest ; pleural effusions, peri- 
cardial effusions, and hydatid cysts. 

Tlie instrument employed is a small glass 
syringe, holding half a drachm or a drachm, 
and fitted with a bollow steel needle an inch 
and a half or two inches long, and as fine as is 
consistent with due strengtli. 

The place chosen for puncture is that where 
liqtiiil is supposed to be : due regard being paid 
to the anatomy of parts within, so as to beware 
of wounding the henrt, diaphragm, or large 
vessels. 

i. When a pleural effusion is suspected, the 
puncture should be made where the signs of 

' The practicB of puiicturmg the cheat by a fine needle 
and for the purpose of diogiioam, as diBtiiigiii^lied from 
paraceutesia thoracis, waa introduced by Tliouiaa Davies ; 
hKK Ilia Lei:turea ou diw:sses of tlie lungs anil henrt: 
London, 1S35 : p. 311. 

N 2 
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i ma m are matt iMffced. But, if poanble, kt 
the qiot chow be aam^hen between the 
■1^ of Uie mpak aad tbe edge of the pec- 
tanb majoK, mad M* nmcfa below the nipftle 
lereL Ute bm amftaaa of a pleanl effusion, 
bowers sirall it aeem to be, is a Balficient 
reason for explocing the chest b; ptmctare, in- 
asmnch as we know that to pierce the tang with 
a fiDe Deedle is harmless. Indeed I majr gay, 
aa the ontcome of a very targe eiperience, that 
I do not remember a siagle patient to have been 
left the worse for a pnnctme made to detect a 
Bnepected plenral effusion.' 

ii. PuDctDFe is of much less use in the 
diagnosis of pericardial effusion. We dare 
not puncture upon the bare SQspicion that a 
pericardial effusion may be present 5 we re- 
quire that its presence should first of all be 
rendered moat highly prohable by other means 
of physiciil examination. But these othermeans 
do not alwayn enable its to distingiiiah between 

' But lee Jinuixl for Dec. 2, 1606, where cases aro 
fituJ of four pittlentii who died immedintely after 
oxplointory puiioturo, •ml tlirec of them from pulmi>- 
nitry linniorilinfto. I Imvo bsard of h uhsb in which ui 
tjitaraniiUl nl'tury «m imiiodimd and tliu potieot died 
(Vinii hl(HHl(ii|| Into tlie (ilouwl cuvit)-. But tUia U an 
nuutilviil *xtratii*ly wta, 
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[ici'i(!urdial efluBioii and dilated heart ; jet, if 
we resort to the exploring needle to clear up our 
doubt, we know that puncture of a dilated heart 
(especially of a dilated auricle) may kill the 
patient. Wherefore the greatest care is neces- 
sary. The rule isto puncture through the fifth left 
interapace an inch from the edge-of the Bternum. 
But the operator must use his discretion ; by 
reference to published cases it will be seen that 
puncture has beeu successfully made in the third, 
fourth, fifth, sixth or seventh left interspaces, 
and in the third or fifth right interapaces.^ 

iii. When a hydatid cyst is suspected, the 
rule seems to be to pierce the lung with a long 
needle : at least this is the practice in Australia, 
where the disease is common.^ 

The needle may enter a phthisical or other 
suppurating cavity withia the lung, and the 
syringe draw off a little pns or muco-pns. When 



■ Samuel Weat : Med. Cbir. Traaa. vol. 66, p. 23S. 

" S. DouguD Bird : On hydatids of the luo;;. 2d<1 
edit. Meltjonroo, 1S77- Soya that punotare for hydatiila 
of the lung wns iiiat described by B. F, Hudson, in the 
AustruUau Med. Journal foe April, 1861. Aspiration of 
a pulmouary hydntiil is dungerous, and even eiplollttory 
puncture is not quite free from risk of suffoenting the 
patieut in consequeDnc of the bydatid fluid entering the 
bronchia. 
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the diaphragm is much pushed upwards by a 
large abscess between it and the liver, and when, 
as is often the case, an empyema of the lower 
part of the right pleural cavity also is present, 
the exploring needle sometimes passes right 
through pleural empyema and diaphragm, so as 
to obtain pus from the abdominal empyema 
only. Subcutaneous emphysema sometimes 
follows puncture of the chest, either in old 
pleural adhesions or in pneumothorax. 



SECTION IX. 

CONDUCTION OF PULMONARY AND PLEURAL 

SOUNDS. 

Unnatural respiratory sounds, heard by aus- 
cultation, are sometimes conducted to a distance 
from their place of origin. This is true of un- 
natural breathing sounds, of rales, and even 
(but seldom) of friction sounds. Thus a sound 
arising on one side of the chest may be heard 
on the other side, arising at the apex may be 
heard lower down, arising behind may be heard 
in front, arising in the larynx or trachea may 
be heard all over the chest. The sounds lose 
in loudness by conduction, and this fact is the 
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guide to their place of origin : where the sound 
is loudest, there it arises. For the identification 
of a conducted sound with the original sound it 
ia necessary that they bobh possess the same 
qualities, although the former be the less loud.^ 



ACBotTLTATioif OP TEE CEsoPHAaos IB of Very little 
use, bnt has been practiaad in two waja. i. The patient's 
cheat ia anacultated niong the coiirae of the ceaopIiHgUB, 
whilst he is swallowing a mouthful of liquid (aee W. 
Humburger : KliniV der OesophaguakrankheiteG : 1871< 
Also, Mackeuzie, Db, of Throat and Nose : 1881 : vol. ii. 
p. 7). ii. A flexible tube, paased down the giUIet, is 
attached to a atethaacope ; whereby neighbouring organa, 
eepecially the heart, can be listened to through the 
ccsophaguB (see KichardHOu ; Aaclepiad, Ko. 3ti : 1892 : 
p. 37]. Also, Holfuiann : Uentralblatt fiir klin. MciJ. 
Dee. 3, 1892). 



PART THE SECOND. 



PDLMOKART CATARRH, OK BJlONCHITia 

§ I. Eebfiratoby Boaiida weakened, and | 
roles : these are the signs of catarrh. 

^ T. Weakening of respiratory Bound is genenil 
or local : that is to say, the whole of bothlnngs, 
or only a part of them, is so affected, i. Local 
weak breathing is by far the commoner condi- 
tion ; is due to the presence of mucus in tbe 
tubes ; may amount to complete suppression of | 
sound ; is uscally movable in seat ; and of short 
duration at any spot, ii. General weak breath- 
ing is due to swelling of the mucous membrane, 
or to weakened respiratory movements. 

^ II. Kales are of two kinds, sonorosi bilant 
and mucous. Kach kiud hides the respiratory 
sound more or less. i. Sonorous and Biliilant 
rale indicates local incomplete obstruction of the 
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larger air-passages by mncuB. It often happeua 
that this sound arises in the larynx and is thence 
conducted through the Inngs : in which case, a 
cough, by removing the mucus, removes the 
rale. ii. Mucous rale indicates the presence 
of mucus in the tubes of the lung itself. The 
seeming size of the rale ia usually proportionate 
to the size of the tube ivherein the rale is pro- 
duced. MucoQS rale I'equires that the respira- 
tion be fairly vigorous : when the ebb and flow 
of air are much impeded the raie is imperfectly 
developed (obscure rale) : a deep breath will 
sometimes change obscnre into distinct rale. 
When no rales are heard, even although the 
expectoration is profuse, the excessive secretion 
probably comes from the largest windpipes. 

§ II. !. Uncomplicated pulmonary catarrh is 
bilateral, affecting both lungs : mucous rale, 
when present, is moat abundant behind and at 
the bases of the lungs, or indeed exists there 
only. Yefc now and then, and in simple 
bronchitis too, abundant rale is heard for a 
short time in one lung only. However, per- 
sistent localisation of the signs of catarrh to one 
lung, or to a portion of lung other than the 
base, is an almost sufficient proof that the 
atarrh is determined upon the part affected by 



L ' 
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some additional diseaee. ii. Severe pulmonary^ 
catarrh ia attended, especially in very young or 
rickety children, by signs of inspiratory dyspnoea 
(p. 36), namely reeesaiou of the epigastriuin, of 
the ribs and cartila^ helow the nipples, and 
of the aiipraclavicular spaces, iii. In the same 
class of patients, acute emphyBema or insufflation 
of the lungs is sometimes rapidly produced ; 
is indicated by bulging of the front of the chesU^'J 
iv. The percuss iou-note is often impaired, for a J 
few days, even over the whole of a lung ; 
commonly over a part only, especially the apicei^fl 
the lower lobes, aud the middle lobe of tba.J 
right lung : associated collapse being the osai^l 
cause. On the other hand, in both children and] 
adults, patches of unnaturally clear reBonanoe;j| 
may be met with ; probably due to local relaxa- 4 
tion of lung tissne. v. When catarrh is com"'] 
plicated by scattered solidilications of the lun^ 
(especially lobular pneumonia and miliary tub( 
culosis) the rales acquire a sharp reverberabii^ 
quality. Dilated tubes produce the same effeot 
but this lesion is very uncommon compare 
with scattered consolidations, vi. Deform itiefl 
produced by catarrh, are sometimes permanent 3 
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and have been already deecribed under the names 
of pigeon breast, cupping of the lower part of 
the chest in front, and bulging of the upper part 
of the cheat in front. 

§ III. i. (Edema of the lungs, blood and 
diphtheritic exudations in the air-tubes, and 
miliary tuberculosia, cannot be distinguished 
from simple catarrh hy plysical signB alone, 
ii. Pnenmothorax is simulated when the main 
bi'onchua of a lung is completely plugged by 
mucQS ; an accident sometimes met with in 
the stupor of cerebral diseases, sometimes occur- 
ring rather suddenly in the coufbq of simple 
bronchitis. The breath-sonnd is suppressed 
over the greater part or the whole of one side, 
and the percussion-note is clear, Bnt the dis- 
placed mediastinum and amphoric signs of 
pneumothorax are wanting, iii. Plugging of a 
main bronchus by anything bnt mucus is usually 
a severer condition : the signs being the same, 
the diagnosis depends on other circumstances.^ 
iv. The rale of pleurisy is sometimes mistaken 
for a simple catarrhal rale : pleuritic rale however 
is mostly nnilateral.^ 

The physical signs of that form of chronic bron- 
chitis which is cbarai:terised by expectoi'ation 
' See oliaptor is. ^ See chapter i. 
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of fibrinom casl^, are Bometimee the Bame as 
those of catarrha] bronchitis, local or nnivereal. 
BDt Ter7 often there are no morbid signs at 
all, the disease being of sinaU extent On the 
other band, when the bronchial exudation is 
considerable, tollapse of a lai^ portion of long 
ensneB, with corresponding phjsical signs.^ 

' See chapter riu. 



PULMONAKY (EDEMA. 

THE simpleEt kind of pulmonary cedema is 
_ that which occurs acutely in the course of 

TGDal dropsy : it is to this form of oedema that 
the followiDg remarks especiallj apply, The 
other kiods of cedema of the Inng^ are ugaally 
more or less complicated with other pulmonary 
lesions, such as the chronic bronchitis and brown 
induration of cardiac dropsj. 

§ I. The physical signs of pulmonary cederaa 
are chiefly those which denote the preaence of 
thin liquid in the air-passages. 

K I. The respiratory sound is hidden by the 
rales. Bronchial breatbinf; sometimes is heard 
in compact osdema, apart from any compression 
of the lung by hydrothurax. 
I ^ II. Mucoas rales, small in size, ofttn sharp 
■mnd reverberating. True crepitation, either in 
patches here and there, or much more extensive 
so as f^j involve the whole of one or both lungs, 
is sometimes present. 

§ II. i. Pulmonary cedema is bilateral sooner 



or later, but it may attack one Inng some 
lioure before the other, ii. Hydrothorax is a 
compiicatioD almost constant ; and also bilateral, 
unlesH obliteration of one plearal cavity by ad- 
hcBioD render the effusion necesearily nnilateml. 
iii. Great inspiratory dyspncea ia sometimes pre- 
sent ; attended, it may be, by extreme recession 
of the infra-mammary regions, even when hydro- 
thorax also is present. Inflation of the front of 
the luuga often ensues, such as to cause the 
heart's diilnesa to disappear. W. Percussion- 
note unaffected : or somewhat diminished in 
resonance : or unnaturally clear in patches 
where the subjacent luug happens to be relaxed 
in consequence of the oedema or hydrothorax. 
Dulnesa to pereuafiion, at the bases of the cheat 
in proportion to the hydrothorax : yet consider- 
able pleural efFusion will Bometimea yield no 
percussion duluess, even when the diaphragm 
and liver are depressed so much as to distend 
the abdomen, v. Dilatation and pulsation of the 
jugular veins may sometimes be seen. 

§ III. The diiignosis of pulmonary cedema 
from pulmonary catarrh depends more upon 
symptoms than upon physical signs. Compact 
or solid cedema affords dulnesa to percussion 
and bronchial breathing, and thus simulates 
pneumonia. 




CHAPTER III. 



PCLMONART CONSBSTION. 



I. The only physical sign which haa been 
1 to indicate simple pulmonary conges- 
tion consista in accentnation of the cardiac 
second sound over the second left interspace 
close to the Bternum ; in other words, the pul- 
monary second sound is louder than the aortic. 
It is in diseases of the mitral orifice tiiat this 
sign is most often met with, and it is of some 
value when tnken in tliia connection (p. 136). 

§ II. Passive pulmonary congestion is usually 
associated with catarrh nnd its physical signs- 
Other complications, also common, are 
collapse, cedema, hydrotlioras, and hieinorrhagic 
infarctns. 

§ III. Brown induration of the lungs is a 
consequence of chronic congestion. Some im- 
painnent of percussion resonance, especially 
over the lower lobes and ou the left side, is the 
only sign relative to this lesion. 



CHAPTER IV. 

FULMONART HAMOBRHAGS. 

§ I. The physical signs of a moderate bron- 
chial haemorrhage are simply rales due to the 
presence of blood in the tabes : when the blood 
is expectorated as fast as poured out, there will 
not even be rales. 

§ II. ITsemorrhagic solidification of the lung, 
when extensive enough (not less than three 
inches in diameter at the surface) yields the 
physical signs which would be expected, namely, 
dulncss to percussion and bronchial breathing. 
ITsemorrhagic infarctus is usually complicated 
by chronic catarrh and congestion, with their 
consequences. 




CHAPTER V. 
POLMONAEY BMPHTSBMA. 

"DT pulmonary emphysema is meant pro- 
-'-' gressive dilatation of the air-sacB and 
deetructioii of their septa, associated with 
increase in the huJkoE the lung; hypertrophona 



§ I. The signs indicate enlargement of hoth 
langa. i. Bilateral enlargement of thorax, ii. 
Depression of diaphragm, involving depression. 
of heart, liver, spleen, and stomach : cardiac 
epigastric pulsation is a very early sign. iii. 
Extension of lung in front of heart : whereby 
the area of superficial cardiac dulness ia 
diminished or abolished, and the heart's impulse 
and sounds become enfeebled, iv. Bulging of 
lungs above clavicles, especially during cough 
or powerful expiration. 

§11. i. Emphysema is always bilateral, unless 
one lung be otherwise diseased so as to forbid 
its expansion. When one lung is indurated, 
or greatly collapsed from unyielding pleural 
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adhesions, it is common to find emphysema of 
the other lung. ii. The respiratory movements 
tend to assume the characters described under 
the name of non-expansive inspiration and 
expiratory dyspnoea, iii. The percussion-note 
tends to fall in pitch, that is to say, to become 
tympanitic ; the muffling mostly remains 
unchanged, or is even increased, although some- 
times the note becomes clear in places, iv. The 
respiratory sound is usually weakened, in conse- 
quence of non-expansive inspiration. And the 
expiratory sound is often greatly prolonged, in 
consequence of expiratory dyspnoea, v. Friction 
sound may possibly be produced by distended 
subpleural sacculi. vi. Muscular rumbling is 
sometimes heard, vii. Emphysema is often 
associated with pulmonary catarrh, and the 
physical signs are changed accordingly. Dila- 
tation of the heart is a consequence of long- 
standing emphysema. 

§ III. Emphysema has been confounded with 
pneumothorax. But bilateral pneumothorax is 
incompatible with life, and emphysema is bila- 
teral. Moreover, amphoric signs are never 
present in emphysema. 



CHAPTER YI. 

PULMONABY ATEOPHY. 

ATROPHY of the lungs, vfith enlarged air- 
BucB, occurs »8 a part of general senile 
atrophy, or as a conseqoence of previous pul- 
monary disease, especially arrested tubercle. 

§ I. Tbere are no physical sigos essentially 
belonging to the lesion. 

§ IT. Its accidental characters are these : i, 
Shape of chest uncertain, except that it is not 
bilaterally enlarged, ii. But it has all the fixed 
and inexpansible look of emphysema ; thesterno- 
mastoid muscles stand out strongly against the 
sunken supra-clavicular spaces, unless they be 
bulged by a forcible espii-ation. iii. Diaphragm 
depressed ; epigastric pulsation. W, Heart 
covered by lung. v. Tympanitic percussion 
note over front of chest : the note is less reso- 
nant beliind, vi. Signs of catarrh are common. 

§ III. To these cbanictcrs add the negative 
condition, that there are no definite signs of 
other disease j and we have all the conditions 
which rendci' physical diagnosis of pulmonary 
atrophy possible in a patient whose aymptoma 
point to disease of the lungs. 

02 
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§ I. The physical sigrns proper to asthina ; 

or, in other wonis, the sigrns of an asthmatic 
{Kiroxysm : — i. Expiratory dyspnoea ; expiration 
forced aad greatly prolonged ; ' lower parts of 
chest fixed and immoyable ; no abdominal 
nui Yemen ts of respiration, or hardly any. This 
is the rule : but the signs of dyspnoea (that is 
to say, the powerful movements) may be more 
marked dnring inspiration than during expira- 
tion : the dyspnoea being of inspiratory type^ 
and denoted by considerable inspiratory ex- 
pansion of the upper chest, associated with great 
recession of the lower chest and of the root of 
the neck. ii. Chest bilaterally dilated dnring 
the paroxysm: diaphragm depressed, iii. 
Breath sounds weakened, sometimes almost 

1 Anthony Ilenly'a Farmer dying of an Asthma 
said, ** Well, if I can get this Breath once <nUf I'll take 
cftio it shall never get m again. " Swift's Miscellanies 
vol. i. p. 2(53. 
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inaudible, iv. Sonorous and sibilant rales 
common : mucous rales also towards the end of 
the attack, v. Heart sounds very weak, being 
heard through inflated lung. 

§ II. In the intervals of the paroxysm, the 
patient usually affords signs of pulmonary 
emphysema, atrophy, or catarrh 



i 



CHAPTEK VIII. 

PULMONABY COLLAPSE, 

§ I. Collapse of a few veaiclea is iodica 
wheu deep inspimtioQ brioga out crepitant ral^J 
audible for a few breaths ouJy, and then I 
no more for a time : a sign conuuon at the b 
of the lung, back or front. 

§ II. Collapse of larger portions of luiig-S 
requires, for diagnosis, two conditionB, namely, 
that the collapse be extensive, and in contact | 
with the chest-wiill. 

^ I. Extensive collapse of this kind t 
times occurs acntelj. A lesion most commcHVX 
in young children, and especially in childreii;| 
feeble or rickety, and suffering from pulmona^ J 
catarrh, hooping cough, croup, or disease of the 1 
brain. The signs are much the same as those of:^ 
sudden plugging of a large bronchus (chap, ix.), ' 
and are dependent upon solidified and contractedd 
lung. i. The base or even the whole of ( 
side of the chesb is shrunken, ii. Movemenbil 
on the same side much impaired, iii. Dulaeasi 
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to percuBsion over the collapsed part : and some- 
times a tracheal note in the parts arouod. iv. 
When the front of the left lung ia collapsed, the 
heart is uncovered, and its area of percussion 
dulnesa increased. When the left lower lobe is 
collapsed, the heart is displaced to the left. 
When the right lower lobe is collapsed, (he 
heart is displaced to the right, and the liver 
rises. V, Bronchial breathing over the area of 
dulnesa : or simplj weak breathing if there be 
much mucus in the tubes, vi. Rales are usually 
present ; and will be quite gurgiiug id character, 
if the collapse surround large tubes, such as 
those at the root of the lung. The diagnosis 
from pneumonia is sometimes impossible at 
first. 

^ II. Extensive collapse may be developed 
more gradually, i. The conditions and the signs 
are sometimes the same as those of the acute 
collapse just described, ii. In typhoid fever we 
sometimes meet with signs, due to simple tempo- 
rary collapse, but which, when discovered iu a 
patient examined for the first time, may be 
thought due to phthisis : namely, duhiess to 
percussion at one apex, weak or puerile breathing 
theie, and uuiversal sonorous or mucous rales : 
signs which last not more than a day or two. 
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iii. Collapse of the right lower lobe is sometimeB 
dependent upon great enlargement of the liver ; 
collapse of the left lower lobe Bometimea occnrs 
ID dilated heart or pericardial eOiision. The 
diagnosis from pCenral efliision depends upon the 
result of punclnring the chest, iv. Cirrhosis is 
apt to superreiie upon that chronic collapse which 
is secondary to any form of pleurisy. Chronic 
collapse and cirrhosis cannot be distinguished 
during life ; for which reason Laennec ' called 
them both by the name of carnification (see 
chap, XXV.). The signs of both diseases are those 
of solidified and contracted hing. a. If the 
carnification involve only a portion of the Inng 
(aa is usually the case), this portion is the lower 
lobe : and the corresponding signs are, contrao- 
tioD of the chest, especially of its lower part [.■ 
diminished resonance to percussion ; bronchial,! 
or cavernona breathing ; and signs of catarrh, 
and sometimes of dilated bronchi. The heazt! 
bends to be displaced more or less towards tlu 
contracted side. The diagnosis from pleoi 
effusion depends chiefly upon the result 
puncture. The diagnosis from tnbercul 
phthisis depends upon the fact that the lowoi 
part of the lung is ftllcctod, upon microscopia 
I kxun:. ni<5d. Suil odlt. vol ii. p. 224. 
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examination of the sputa, and upon the whole 
history of the case.^ p. If the carnification 
involve a whole lung (which is seldom the case), 
the affected side is shrunken and the opposite 
side distended^ the dulness to percussion is 
absolute, vocal vibration weak, breathing sounds 
weak, whether bronchial or not; the heart 
becomes dilated. If the left lung be carnified, 
the heart will be extensively uncovered, and its 
pulsations widely visible. If the right lung be 
carnified, the heart may be so completely em- 
bedded in the same lung, as to be undiscoverable 
during life. Extreme shrinking of the right 
lung may in other cases cause the heart to lie so 
wholly in the right side of the chest, and un- 
covered by lung, that congenital malposition of 
the heart is simulated. The diagnosis between 
a lung entirely carnified and a pleural effusion 
depends upon puncture : in the case of a con- 
cealed or displaced heart, puncture must 
obviously be made with caution. 

1 Chronic Solidification of Base of Lung : St. Barthol. 
Hosp. Reps. vol. xxviii. p. 1 : 1892. 



CHAPTER K. 

PLUaOIMO OP TEACHEA OR BEOHCHCTS. 

OBSTRUCTION within the trachea must 1 
obviously be very incomplete. But a main J 
bronchQB, or h lai'ge branch thereof, may be , 
completely plugged for a conBiderable time : it j 
is to this condition that the following remarks 
for the most part relate. 

§ I. The earlier signs of a plug^d bronchuB 
are : i. Inspiratory dyapncm, attended by imper- 
fect raovementa of the chest- walla, on the affected 
side. Inspiratory recession of tbe base of the 
chest may involve both sides, even when one 
bronubusonlyisobatructed.' ii. Percuasion-note , 
not much affected at fii-st ; but it teods to lose ' 
clearness of tone if the obstruction continue and 
oollapso ensue, iii. Respiratory sounds weakened, 
or even abolished according to the completenesa 
of the plugging, iv, A whistling sound or rale 
(rhouchus, si hi 1 us, stridor), inapu^tory and 
expiratory, produced at the seat of obstruction, 

■ Stv SL Uort. llu«li> U(!I<urtii, vul. xvi. p. &S : isao. 



the plugging being incomplete. The rale is 
usually loud, and heard over a great extent of 
cheat : the seat of the obstruction ia not neces- 
sarily nearest to the spot where the rale is heard 
loudest. V. A palpable thrill, due to the same 
vibration aa the rale : inspiratory or expiratory; 
felt over one aide or both. 

§ II. The later signs of a plugged hronohus 
are due, first to simple collapse of the affected 
part of lung, and afterwords to destructive pneu- 
monia, i. Permanent recession of the chest- 
wall is common ; when unilateral, the other side 
is sometimes distended. Yet the shape of the 
chest is not always altered ; it is in a few cases 
quite natural. Corresponding displacement of 
mediastinum and diaphi-agm, ii. Immobility of 
affected side. iii. Percussion tone over the 
affected part much impaired ; it may be, to 
absolute dninesa. iv. The auscultation signs 
depend greatly upon the degree of bronchial 
obatructioii ; sometimes there is little or no 
breathing sound ; sometimeB there are bronchial 
or cavernoua breathing) a.nd rales more or less 
cavernous.' 

' Sue chapters viii. and xvii. 




A LTHOUGII pleurisy cannot exiat without 

■^^ inflammatory effasion, yet the term, 
pleurisy with effusion, is applied to those caseB 
only which are attended by liquid effuaion ; these 
will be discuBsed hereafter. The present chapter 
relates to pleurisy attended by etfuaion of 
coagfilable lymph only. 

§ I. Pleurisy of this kind is often very local. 
The sign, not always present, ia local friotion 
Bound. The resonance of the aETected part of 
the chest may or may not be somewhat 
impaired. 

§ II. Pleurisy of this kind is sometimes 
univereal, involving the whole of one plenm. 
i. The affected side is I'etracted, it may be con- 
siderably, and moves much less freely than in 
health, ii. The percuss ion -note is raised in 
pitch and muffled, ovur the greater part or the 
whole of the side. Tbo sense of resistence is 
increased. When the disease aJTeets the left 
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Bide, the superficial area of cardiac dalnesB is 
extended, iii. The respiration gensrally is weak, 
and attended by friction sound {especially in 
the complementai apace), or by wide -spread 
rale, indistinguiBhable from the mucous rale of 
catarrh or phthisis. At places the breath-sound 
may be bronchial, in all degrees of intensity, up 
to perfect cavernous resonance, iv. Add to the 
physical signs hectic fever, and we can 
understand wby pleurisy of this kind is 
often mistaken for phthisis more or less advanced. 
However, the pleuritic patients recover com- 
pletely, without a vestige of disease left behind, 
save liaply a slight unilateral retraction of the 
chest, or a cup-like depression. Whenever the 
signs of a case of supposed phthisis are in some 
respects peculiar; whenever they indicate 
advanced and extensive disease but limited to 
one side of the chest ; whenever cavernous signs 
are heard in unusual places ; it is well to weigh 
the possibility of simple pleurisy. As a rule, 
the signs of pleurisy are more marked in the 
lowermost part of the chest, and the signs of 
phtbisis at the upper part. 
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CHAPTER XL 

PNEUMOTHOKAX. 

HE varieties of pnenmothorax are these : — 



1st. Air and liquid (pas or semin) in the cftyity : 
i. Cavity large : 

a. closed . . Hydropneumothoraz. 
iS. with external 

fistula . . Fistulous Empyema. 

ii. Cavity small . Loculated Pnenmothorax. 

2nd. Air alone in the cavity Pure Pneumothorax. 

Art. I. — Closed Hydropneumothorax. 

§ I. Its physical sigDs are these : — Unilateral 
distension of chest, tympanitic percussion-soand, 
weakened respiration and amplioric phsenomena. 

% I. Distension of the chest is indicated by : 
— i. Unilateral enlargement ; sometimes so great 
as to cause an excess of three inches in the semi- 
circumference on the aflFected side. ii. Depres- 
sion of the diaphragm ; sometimes so great as to 
force the upper surface of the liver altogether 
below the level of the costal margin in front. 
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and to produce a band of tympanic reBonance 
in the abdomeo, above the liver dulness. iii. 
DisplacemeDt of the luediaEtir.niD towards the 
unaffected side oocars alnioi^t instantaneously in 
perforative paemnothorax ; at first dne no doubt 
to traction exerted by the lung of the opposite 
side ; but before long the air in the pneumo- 
thorax comes to exert positive pressure upon 
the mediastinum (p. 177). 

^ II. The percuss ion -sound falls in pitch and 
increases in duration, that is to say, becomes 
tympauitic iu proportion to the distension of the 
pleura. The note, however, remains muffled ; 
and, in fact, when the distension is extreme, the 
muffling approaches dulnees. The metallic ring 
is very seldom heard unless the ear be applied 
to the chest (by auscultation) during percussion ; 
and thus heard, the metallic ring is nothing but 
the bell-sound. Where liquid is present, non- 
resonance will be found : the liquid effusion is 
free, movable, and changes its position with 
change in the position of bhe body. 

5f III. The respiratory sound is weakened in 
proportion to the collapse of the lung. Some- 
times collapse is so complete, that no breathing 
is audible, except in the vertebral groove. 
When the lung has been solidified by previona 
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disease, eo tbab collajitie cBnnot eoKiie, a ivspira- 
tory Bound, more or leas lond and bronchia) or 
amphoric, will be heard all over the pnenmo- 
thonx. 

% IV. Amphoric Blgns, indicative of a large 
cavity, are preBfint, Punctnre of the plenra, 
even when it does no more than make presaore 
equal within and without the chest, (the pnen- 
mothorax remaining) will sometimeB remove 
amphoric hum and bell-Bonnd for a time, 
i. Amphoric hum attends the Bounds of breath- 
ing, coughing, or talking. And let it not be 
supposed that amphoric respiration is necessarily 
due to air passing out of the lung into the pleural 
cavity and back again : on the contrary, this Ib 
seldom the case ; the breath soonds heard are 
pulmonary sounds, and acquire their amphoric 
quality by transmisBion through the pneumo- 
thorax, ii. Metallic tinkling may be present, 
iii. The bell-sound is the most constant sign of 
pnenmothorax. iv. Succussion splash may be 
produced when the quantity of liquid is neither 
too small nor too ^Tea.t. 

§ II. Inspiratory movement of the affected 
side is non-expanaive : vocal thrill is diminished, 
or even abolished. The respiration on the un- 
affected side is puerile. Wlien pneumothorax is 
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secondary to phthisis, the apes of the lung often 
remains adherent. In old pyopoeii moth o rax & 
large ulceTOua opeaing ia sometimes formed 
between the cavity and a large air-tube : there- 
upon, all active distension of the side ceases. 
In rure cases air is efi'used into the pericardium 
as welt as into the pleura, whereby the signs 
indicative of displaced mediastinum are apt to 
be lost. 

§ III. No disease of the chest affords signs 
more characteristic than those of pneumothorax, 
or can be discovered with greater ease and 
certainty, or is more often overlooked. The 
chief cause of this frequent failure in diagnosis 
is tlie fact that the observer is misled by the 
resonant percussion -note into an assumption 
that the affected side is natural, and so into 
neglect of auscultation whereby alone pneumo- 
thorax can be discovered. 



Art. II. — Fistulous Empyema : 
Differs from closed hydropueuraothoi-ax in 
that the affected side is distended very slightly 
or not at all, or more frequently is contracted. 
Consequently the signs dne to a large air-con- 
taining cavity are seldom present. 
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Art. III. — LocuLATED Pneumothorax : 

Is most ofben met with at the base of one 
pleura. The cavity usually contains pus as well 
as air : whether amphoric signs be present or 
not, depends upon the amount of air. The 
signs sometimes vary with the position of the 
patient ; thus, in the lying posture amphoric 
signs may be detected, which are quite absent, 
and replaced by the ordinary signs of empyema, 
in the upright posture. Pyopneumothorax of 
the base is often secondary to an emphysema- 
tous abscess below the diaphragm (p. 211). A 
loculated pneumothorax, which communicates 
with a large bronchus through a fistulous ulcer 
of the lung, can hardly be distinguished from a 
cavity formed within the lung. 

Art. IV. — Pure Pneumothorax : 

Is uncommon and mostly due to injury. 
The physical signs are the same as those of 
a closed hydropneumothorax, excepting those 
which depend upon the presence of liquid. 

Bupture of the diaphragm, on the left side, is 
apt to be followed by a state of things which 
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has been mistaken, during life, for pneumo- 
thorax.^ The stomach and colon pass up into 
the pleural sac ; they become greatly distended 
with gas ; the lungcollapses. Hence displace- 
ment of the mediaatinnm, such that the heart 
beats to the right of the sternum ; tympanitic 
percussion -note over nearly the whole of the left 
side ; and great weakening or abolition of the 
breathing sounds there. The bell-eound will 
probably, the metallic tinkle and succussion 
splash may possibly, be present. Enough, in 
this place, to have pointed out the necessity for 
a cautious diagnosis. 

In a case of great contraction of the left lung 
(due to phthisis), the distended stomach has 
been known to mount so high into the thorax, 
as to lead to the diagnosis of pneumothorax. 

An abscess below the diaphragm may become 
partly filled with air, and may so raise the 
diaphragm, the pleura remaining uninjured, as 
to aflord not only a tympanitic percussion-note 
over the lower part of the chest, but also some 
of the amphoric signs of pneumothorax, The 

> Laenoec : Ausc. laii. vol. ii. p. 37S. 
Congenital deficiency of half tile diapliragm produces 
similar reauUa : see Polnillon, Union M«lic«le, no. 97 : 

isai. 
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breathing and heart Bonnds, oondacted from tbe 
thorax, sonictimes (not always) acquire amphoric 
quality by tritnfliniffiion throD(;b the air-cavjty. 
A more constant auscultation-aign is the bell- 
Bonnd. An air-containing eac between the liver 
and diaphragm, as contrasted with locnlated 
pneumothorax of the right base, tends to cause 
much less displacement of tbe heart to tbe left, 
and much more diEplncement of the liver down- 
wards. Bnt tbe position of the liver cannot 
itlways be determined (and perhaps is not 
always much changed) when the air lies, for the 
most part, between tlie liver and the front part 
of tlie diaphragm and abdominal wail.' Sub- 
phrenic abecesEes are sometimes accompanied 
by thoracic empyema, the diaphragm being 
perforated or not ; if perforated, there ia a 
pyopneumothorax also. 

' Sffl C'oii]>Iiiud ; Brit. MeiI. Jourii-, Mar. 23, 1889 
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HYDROTHORAX. 



TTYDROTnORAZ and cedema of the longs, 



n 



pleural and pulmonarj ■ 



co-exist. Hydrothorax tends to be bilateral, 
although the quaotitj of effasion is not always 
equal on both sides. And, being bilateral, the 
fluid cannot occupy more than a portion of the 
pleural cavities. 

i. When pulmonary oedema aleo is present, it 
is possible for great inspiratory dyspuota, snch 
as to simulate laryngeal obstruction, to concur 
with copious hydrothorax, ii. The diaphragm 
ia depressed : the base of the thorax expanded : 
the position of the mediastinum remains un- 
changed, iii. Dulness to percussion co-extensive 
with the effusion, iv. Respiratory sound and 
vocal resonance either simply weak or feebly 
bronchial, over the regious where the percussion- 
note is dull : sometimes a little mucous rale. 



CHAPTER XIIL 

FLKUSIST WITH WWUSLOS. 

PLEURISY with effbricm is HBoaDy nnflateniL 
Its oonne may be divided into pmods of 
increafle, height, and decline. 

§ L Period of increase. 

^ L The earliest sign of pleniisy going on to 
effnsion may be either friction sonnd or pleuritic 
rale (p. 205). The friction is nsnally yery local : 
its common situation being over the base of the 
Inng, in front or at the side. The rale is more 
extensive, and is sometimes heard over the 
whole of one side of the back. 

% II. More frequently, however, the earliest 
signs are those of liquid effusion : the same 
signs speedily supersede any friction sound or 
pleuritic rale which may have preceded them. 
The liquid tends to collect, as soon as formed, 
in the lowest place : what constitutes the lowest 
place depends upon the attitude assumed by the 
patient while efifusion is going on. At first, 
when the quantity is small, the lung is simply 



PLEUBIST WITH EFFUSION. 21fl 

relaxed, and swims npou the effusion : but ss 
the liquid acoumulateB it compresaeB the lang, 
and renders it more or lesa empty of air. i. The 
great sign of liquid efluaion is a co-extenaive 
duluesa to perouasion. This duluess is not 
wholly due to the effusion, but is partly depea- 
dent upon associated collapse of lung ; that is 
to Bay, a layer of liquid an inch or more thick 
would transmit percussion resonance of thelnng, 
were the lung resonant {p. 8i). Dulness begins 
at the lowest part of the chest behind, above the 
complcmental space (p. 174); the note being 
natural elsewhere. When the effusion rises 
higher than the angle of the scapula, the lung 
will have relaxed to such an extent as to give a 
clear sub tympanitic or tracheal note above the 
nipple of the same side in front ; a sign not 
always present even in cases watched day by 
day from the onset. Whether, by further 
increase in the quantity of the fluid, the whole 
hack becomes dull before the front is so at all, 
or whether the upper level of the fluid be com- 
paratively horizontal, depends upon the attitude 
assumed by the patient while the effusion was 
going on. Hence, when the eflTueion is small, 
the dulness may be wholly posterior, and sharply 
defined in front by the posterior axillary line, 
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the lateral region remaining resonant. On the 
other hand, the npper limit of 8 dnlness which 
occapiea the lower and not the hinder part of 
the cbeet, often rises higher in the axillary 
region than in the back. Even when absolate 
dalneEs ia confined to the base, there is nsnally 
some impairment of resonance all over the back 
on that side. The dulnesB over the effusion 
may be fer from absolute. The anterior clear 
resonance, when present, is sometimes of 
cracked-pot quality, ii. In proportion to the 
amount of effusion, the side is enlarged, dia- 
phragm depressed, and mediastinnm displaced. 
Yet even this rule is not constant : the heart 
may remain unmoved by an effusion of not less 
than a quart of serum into one pleura, iii. 
Vocal thrill is diminished where dulness to 
percussion exists, and is wholly abolished in 
great distension of the side. iv. The respiration 
is at first weakly vesicular, and sometimes 
remains so throughout the disease. But mostly 
the breathing soon becomes bronchial ; some- 
times even before the dubess becomes absolute. 
With pn^ressive increase of effusion, the bron- 
chial breathiog tends to become less and less 
loud until, at last, it is wholly suppressed. But 
sometimes, although the quantity of fluid be 
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very great, loud bronchial breathing is heard 
all oyer the affected side : the fact being that 
the loudnesB depends, not inversely upon the 
(juantity of fluid effused, but directly npon the 




opennesB of the air-tubes, t. Vocal resonance 
weak and bronchial in much the same manner 
as the respiratory sound. "When the effusion is 
partial, with clear resonance in front, the bron- 
chophony is Bometiraes fegophooic about the 
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angle of the scapula, vi. By percussing the 
chest in front with two coins, and auscultating 
behind as for the bell-sound (p. 129), a pleural 
efPhsion will sometimes be found to transmit a 
clear metallic sound quite unlike that heard 
through healthy or solid lung.^ 

§ II. The effusion at length reaches its height. 
This sometimes will not be until the pleural 
cavity is tensely full ; or the effusion may stop 
at any point short of that extreme. When the 
quantity of fluid on the left side is very great, 
the left half of the diaphragm is occasionally 
depressed to such an extent that not only can the 
lower margin of the spleen be felt, but even its 
upper margin, in fact its whole outline. At the 
same time, the thrusting of the heart and 
mediastinum into the right side of the thorax 
may cause the right wing also of the diaphragm 
to be depressed to an almost equal degree ; a 
point ascertained by examination of the liver. 
Percussion, moreover, may show that the liquid 
reaches beyond the edge of the sternum on the 
other side of the chest. A small protrusion, in 

1 Pitres ; see British Med. Journ. Ap. 3, 1886. This 
sign was described, under the name of **signe de sou/' 
by Sieur in a Th^e de Paris (1883), which I have not 
seen. 
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the lateral region, distended during expiration, 
receding during inspiration, and due to perfora- 
tion of the pleura and intercostal spaoe, may bo 
met with, even in moderate serous effusion. 
When the effusion is partial, ita position does 
not shift easily or at all with changes in the 
position of the body. The semi-circumference 
ia sometimes actually less on the diseased than 
on the healthy side. Lastly, it is often by 
no means easy to guess at; the quantity of the 
effusion ; the physical signs mil soraetimes seem 
to indicate a large or a small effaaion, and 
paracentesis will prove the contrary. 

5- III. Period of decline. When a. pleural 
effusion undergoes absorption, or ia discharged 
by paracentesis, the following series of physical 
signs are noted. 

The diaphragm and mediastinum go back 
towards their natural position ; to follow the 
retreating organs is the best means of marking 
the progress of absorption, so long as the quan- 
tity of the effusion remains great. The disten- 
sion of the affected side becomes less ; and 
accurately to register this fact is an important 
service rendered by the cyrtometer. When the 
effusion has so far diminished that the lung 
again comes into contact with the chest-wall, 
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Fig. 17. 




CouRSK OF AX Effusion into the Lkft Pleura 

FROM DaMOISBAU. 
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percnssion nsuallj enables ns to follow the felling 
level of fluid. And, at the same time, auscal- 
tation will sometimes inform us when and where 
actual contact of the opposed surfaces of the 
pleura has occurred ; friction sound being heard. 
With reference to the percussion signs more 
particularly. Dulness, practically absolute, and 
due to the unexpanded lung, often remains for 
a long time after perfect adhesion has occurred. 
The manner in which the eflPusion is absorbed is 
not constant : as a rule, the diminishing effusion 
follows a course more or less like that indicated 
in the annexed sketches.^ The upper surface of 
the liquid, when it reaches as high as two inches 
above the nipple, is horizontal : when lower than 
this point, the dulness forms irregular parabolic 
curves, which become smaller and smaller, and 
last of all disappear at the lowest parts of the 
thorax. The fluid is mostly absorbed in the 
following order : from the vertebral groove near 
the root of the lung ; from the supramammary 
region ; from the rest of the vertebral groove 
and infrascapular region ; from the inframam- 
mary region ; and lastly from the lower lateral 
region ; concerning which point it is important 
to remember that the lowest part of the pleural 

^ Damoiseau : Arch. g4n. de M^d. : Oct. 1843 : p. 129. 
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cavity, in the upright position, ia in fclie axillary 
line. The curve of the sinking fluid is some- 
times double, aa happened to be the case with 
the patient represented in the di'awing. And 
indeed we must be prepared to find tlie reaidae 
of liquid ia almost any part of the cheat. 

Disappearance of effused liquid at any spot 
ia Bometiraea attended, for a day or two, by 
friction Bound, indicative of restored eoutact 
between the pleural surfaces ; redux friction, 
as it ia uatiaily called. A large serous effusion 
is Bometimes absorbed, not froni above down- 
wards according to the rule, but equally all over 
the side at once : friction or pleuritic rale 
becoming audible all over the side at once. 

Tbe latest physical sign, dependent upon 
absorption, is retraction of the affected aide. 
Cup-like sinking of the lower part of the ster- 
num occasionally ensues. In some cases these 
deformities tend to disappear gradually, in 
othevB they are permanent. The lung some- 
times remains wholly unexpnnded and caruified : 
the signs of this condition are deacribed on p. 200. 

A syatolic murmur, having the characters of 
a pulmonary obstructive murmnr, aometimes 
concura with pleural effusion ; disappearance 
of the effuaiou being attended by dlaappearance 
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of the marmar.^ A permanent murmnr of the 
same kind is sometimes heard when one side of 
the chest is left contracted after pleurisy. 

§ IV. Diagnosis. The crucial test of pleural 
effusion consists in puncture of the chest (p. 179). 
When pus is very thick, it cannot be drawn 
through a fine needle : in this case a 
larger aspirating trocar and cannula must be 
used. The false membranes around an old 
empyema are sometimes extraordinarily thick 
and tough: when the needle is felt to enter 
tissue of this kind, it must be pushed on boldly, 
and pus will almost certainly be reached, 
i. Cancer of the lung closely resembles pleural 
effusion in respect of physical signs. But cancer 
does not often cause enlargement of the affected 
side: nor does the dulness of cancer usually 
follow the laws which have been laid down with 
regard to pleural effusion, ii. Quickly-growing 
sarcoma, within a pleural cavity, has been known 
to distend the side of the chest, to displace the 
heart and diaphragm, and altogether to simulate 
large pleural effusion, except in the results of 
puncture.^ iii. Hydatid tumours within the 

1 FhiUips : Lancet, May 25, 1889, p. 1025. 
> De HayiUand Hall : Clio. Soc. Trans, vol. xiii. 
p. 200. 



cheat are not commOE : their chai'acterB will be 
described hereafter, iv. Chronic collapae or 
cirrhosis of one Inng, in whole or in part, cannot 
be distinguished from pleural effusion, except bj 
puncture. Collapse of the lower lobe of the left 
lung, dependent upon dilatutioa of the heart or 
pericardial effusion, is not easily distinguished 
from moderate pleural effusion, except by punc- 
ture. V. Acute pneumonia is seldom confounded 
with pleural effusion unless the tubes of the 
pneumonic lung be plugged with mucus, so that 
conduction of the breathing sounda is obstracted. 
But acute pleurisy with effusion is often wrongly 
supposed to be pneumonia. Much weight must 
be allowed to the fact that pleurisy with effusion 
tends to enlarge the chest, alter its shape, and 
displace the diaphragm and mediastimim ; and 
that pneumonia does not. vi. But with destruc- 
tive pneumonia, tubercle, and actinomycosis of 
the lower lobe it is different : diagnosis of these 
lesions from chronic loculated pleural effusion ia 
often impossible except by puncture. And even 
in puncture may lurk a fallacy already alluded 
to, namely, that the needle may draw off a small 
quantity of pus from a suppurating cavity. 
vii. Hepatic tunioorc, especially hydatids and 
abscesses, sometimes reach bo high in the chest 
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Dfl closely to simnlate pleural effoeion on the 
right aide. The olae to diagaoBis lieB in the 
detection of hepatic enlargement by abdominal 
examination, and in the resulta of punctnre. 
TiiL To diBtinguiBh an absceaa aitnated between 
the liver and the diaphragm is difficult : snch on 
abecesB will displace the heart leas and the liver 
more than will an empyema. Bat both hepatic 
and aubdiaphragmatic absceases are often com- 
plicated with loculated empyema at the baae of 
the right cheat : in cases of this kind a trocar 
will sometimes pass right through the empyema 
and diaphragm into the abdominal abacegs ; the 
diapliri^m lying high in the cliest in spite of 
the empyema.' ij. Densely coagulated hEemo- 
thorax has been mistaken for empyema.^ 

> See pp. 211 aud 228. 

^ Watson : Principles uid practice of physic : 4th 
edit. Tol. ii. p. 117. 1857. 
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§ I. Empyeka of a whole pleural cavity 
affords the physical signs which have been 
descfihed under the head of pleurisy with 
effusion. Often enough the distension of the 
affected Bide is anything but great: the heart 
for instance may be very little displaced, a fact 
which ia sometimes due to pleural adhesion over 
the pericai-dium. The signs of pneumo-empyema 
(pyopneu mo thorax) and of fistulous empyema 
have been already described (p. 206). 

§ II. Small collections of pus in the pleura 
are sometimes enclosed in dense adhesions : 
loculated empyeaiata. 

51 I. These partial empyemata oocnr in the 
following situation : i. Most commonly in the 
back of the pleural cavity, or between the luug 
and the diaphragm : the latter, or diaphragmatic 
empyemata, are usually larger behind than in 
front, ii. Less commonly in the lateral region, 
in the anterior region, between the luug and 
«2 
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pericardiom, or between the lobes of the Inog. 
iii. 8oiiietimes there arc manj small empjemata 
in one pleural cavity : sometimes there ia a 
localated empyema ou each aide. 

^ II, These partial empyemata are often 
complicated: when diaphragmatic, with subdia- 
phragmatic and hepatic abscess : when on the 
left side, with purulent pericarditis. Empyema 
on the right side of a person who has lifed in 
tlie tropics, and who has suffered from dysentery 
or hepatitis, ia often associated with deep abscess 
of the liver. 

^ III. The physical signs of local empyema 
are these, i. Ciiest contracted on the affected 
side i or contracted above and distended below ; 
or there may be a local btdgiiig ; in the axillary 
region, bulging is common, ii. Breathing move- 
ments of the pleuritic side diminished. A 
pointing empyema sometimes moves with 
breathing, bulging with expiration and falling 
with inspiration, iii. Heart sometimes dis- 
placed, often not. Liver sometimes displaced 
downwards in diaphi'sgraatic empyema : how- 
ever, even in a large supradiaphragmatic 
empyema ou the right side, the liver may not 
be depressed. Stomach note, when the loft 
side is affected, often reaches high, say to the 



nipple level, iv. Percussion note sometimes 
impaired over whole of affected aide, sometimes 
not. When the empyema is snperficial, dulness 
at the spot : bafc not always absolute dulness, 
the tone of underlying or neighbouring lung 
being condacted by the effusion. Indeed over 
Et very small empyema, there is sometimes no 
dnlness at all. The dulness, not being due to 
the pleural effusion simply (p. 84), affords no 
measure of the extent and capacity of the 
empyema: dulness, absolute and almost uni- 
versal, may be associated with a small empyema, 
the signs bein^ chiefly due to collapsed and 
adherent long. v. Respiration usually simply 
weak all over the affected side ! sometimes 
bronchial where the empyema is superficial. 
Crackling rales are common. 

^ IV. The diagnosis has been discussed in 
the last chapter. When empyema iscomplicated 
with catarrh, the resemblance to tuberculosis, 
local or general, is great. 

§111. Pulsating Empyema: empyetoa which 
pulsates rhythmically with the hcart.^ 

^ I, The empyema is commonly large, occu- 
pies and fills the left pleural cavity, i. In a 
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lew cases, tlie pleura] effusion (nanally purulent, 
seldom semus) nowhere poiots or bulges through 
the chest wall. The puleatioiiB are Botnetimes 
seen and felt over almost the whole of the side, 
bat mostly thej are limited to the normal heart 
region (that is to say, on the left of the sternum), 
or to the lowest three or four left interspaces. 
ii. More commonly the empyema points in one 
or two places, which alone pulsate. This bulging 
occurs in the normal heart region, or in the 
lowest interspaces : twice has the protrusion 
been seen in the loin below the ribs. The 
bulging is never larger than an orange. 

^ II. In all cases of this kind, whether 
bnlging or not, the heart is much displaced to 
the right : pericarditis may concur, bat usually 
the heart is healthy. Auscultation of the pul- 
sating part may detect conducted heart sounds. 
Palpation detects no thrill and no eipansion 
like that of aneurysm. 

^ III. Paracentesis greatly helps the dii^- 
nosis. By removing part of tiie liquid the 
pulsation ceases : but the heart does not return 
to its natural position, being fixed by external 
pericardial adhesions. 

^ IV. The effusion is mostly chronic, and 
the lung wholly ooliapaed. Pneumothorax 



EMPYEMA. 281 

sometimes concurs : in this case the pulsation 
is conveyed by the liquid only. 

^ V. The diagnosis is from intrathoracic 
aneurysm, and from the very uncommon con- 
dition of a pulsating cancerous tumour. Aortic 
aneurysm and pulsating empyema may concur. 

^ VI. Very seldom the empyema does not fill 
the whole pleural cavity but is loculated and 
enclosed in adhesions. This kind of pulsating 
empyema always bulges, it may be to the right 
of the sternum, but still in close neighbourhood 
to the heart. 



CHAPTER XV. 



ADHE&ENT PLEURA. 



§ I. Very densely adherent pleurae are 
attended by the signs of unilaterally con- 



Fig. 18. 




Unilateral RBTRAonoN of Left Side of Chest consequent 
UPON AN Adherent Pleura. 



tracted chest. The percussion sound will be 
impaired, and the breath sound weakened, over 
a large part of the affected side. Sometimes 
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signs of chronic collapse or of cirrlioBia of Iting 
are present. 

§ II. But much looser adhesiona, such as are 
so often uneipectedlj fonnd post mortem, and 
which influence the percussion and auscultation 
of the chest in no respect, may be sometimes 
discovered by the cyrtometer, when one pleura 
only is obliterated (fig. 18). 

§ III. Recovery from pleural efifusion or 
empyema is sometimes complete, so far as 
physical signs are concerned ; the moat careful 
examination failing to discover contraction of 
the chest, or any other sign of past disease. 




CHAPTER :XVI. 

PNEUMONIA. 

ACUTE pneumonia is of two kinds, lobar and 
lobular; the solidification being, in the 
former case massive, and in the latter dissemi- 
nated. 

Art. I. — Lobar Pneumonia. 

§ I. The earliest distinctive signs are those 
which depend upon hepatisation. Of the en- 
gorgement, which precedes hepatisation, there 
are no constant signs. Crepitation certainly is 
no such sign ; for it is a rale which may appear 
at any period of the disease, and which in many 
cases does not appear at all : seldom are con- 
solidation-signs preceded by crepitation; and 
they do not always follow it. Other precursors of 
the distinctive signs are met with now and 
then; mucous rales, and well-marked pleural 
friction. 

The signs of hepatisation sometimes appear 
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qnite late in the disease, for irstDnce on the 
fifth or sixth day of fever, or even not until 
deferveacence. Indeed there may be no phyeical 
signs whatever in the course of a disease which 
is undoubtedly pneumonia. 

§ II. Hepttti nation of long is characterised by 
duloess to percussion, bronchial breathing, and 
bronchophony, i. In persons whose chest-walls 
are reeilient, tlio dulness is leas absolute than 
that afforded by pleural liquid effusion, cancer 
of the lang, or dense tubercular consolidation. 
A muffled tubular notfi sometimes best expresses 
the character of the percussion sound. Clear 
tubular percussion note sometimes precedes the 
hepatisation dulness. When islete of unsolidified 
lung are imbedded in the surface of hepatiaed 
tissue, they afford clear tubular resonance, or 
even a cracked-pofc sound, A cavity, or lai^ 
bronchus, separated from the surface by a thin 
layer of pneumonic lung, will produce the same 
effects, ii. The bronchial breathing of pneu- 
monia sometimes differs from that commonly 
met with in other diseases by being more 
whiffing, tuhnlar in short. However, even in 
genuine lobar pneumonia, bhe bronchial breathing 
is not seldom of the ordinary softer kind. The 
bronchophony is mostly of a sniffing kind. All 
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breathiuff Bound and vocal resonance may be 
absent over hepatiaed Inng : this condition is 
either fleeting or lasting ; when fieeting, it is 
due to obstraction of the larger tubes by mucne, 
which a cough can remove ; when lasting, the 
air-passages probably contain solid exudation or 
coagula. In infanta the bronchophonic cry is 
often the only auacultation-sign which can be 
obtained, iii. Nigh unto the area of bronchial 
breathing and diilness, true crepitation is some- 
times heard, over !nng whose pp.rcusaion tone is 
good, and which may or may not afterwards 
become dull. Revei'berating mucous rales are 
sometimes present. Friction sounds also. iv. In 
lobar pneumonia of the lower half of a Inng, the 
chest, on that side, ia expanded to the state of 
deep inspiration ; but this expansion is less than 
that of pleural effusion ; moreover, pneumonia 
never displaces the heart or diaphragm, v. Pneu- 
monia of the upper part of the lung is sometimes 
attended hy clear tracheal percussion note in 
front on the same side. vi. Hepatiaed lung is 
sometimes felt to throb rhythmically with the 
heart. Laennec ' believed that the solid lung 
simply conducted the heart's 



'- Auscuk. mijdiate : 2nd edit. vol. ii. p. 3 
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held that the dilated vessels of the 
1 lung pulsate. 

§ III. Hepatisation mostly undergoes resolu- 
tion ; which is characterised by progressive 
diminution in the bronchial quality of the 
breathing, by the occurrence of mucous rales 
and by gradual restitution of resonant percas- 
sioii-note. Abundant tine crepitation may 
be heard during this st^c. The percussion -note 
may become tracheal and t^lear for a d:iy or two. 
Much impaired resonance often remains for a 
long time after all the acuteness of the pneu- 
monia has passed away. Occasionally the 
solidified tissue softens rapidly down into an 
abacesBj a condition which does not admit of 
diagnosis. Unresolved pneumonia passes into 
cirrhosis. Pleural effusion (especially empyema) 
is a sequel not uncommon. 

§ IV. The diagnosis of lobar pneumonia 
mainly relates to acute pleurisy with effusion. 
When breathing sounds are not heard over 
hepatised lung, a pleural effusion is somewhat 
simulated. Much more often is an acute pleural 
effusion, not very large, supposed to be pneu- 
monia. Iq either cose, if the diagnosis cannot 



' Clinical iBotnreB : 2nd edit vol. ii. p. JJ^ 
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otherwise be attained, a pnnotnre should be 
made. The two diseaaee Bometimes ooncnr. 
Collapse of lang (p. 199) and acute solid oedema 
(p. 190) may simulate pneumonia. 

Art. II. — Lobular Pkbuiionia. 

Severe catarrhal or diphtheritic bronchitis 
occurring in children, old people, or debilitated 
persons, is rerj apt to be accompanied by 
lobular pneumonia. If the pneumonic foci be 
discrete, the signs are not more than those due 
to the catarrh. If the foci be confluent over a 
considerable extent of lung, dulness to percus- 
sion, bronchial breathing, and sharp reverberat- 
ing rales may be heard : over the middle lobe 
of the right lung for instance. 



CHAPTER XYII. 

DESTRUCTIVE PNEOMONIA AND POLMOSAKY 
GAMGEENE. 

T\ESTRUCTITE pneumonia due to pingging 
J-^ of a bronchus has been already described 
(p. 203). The Baice lesion may be produced 
by compresaioc of a bronchus by a tumour of 
some kind, usually aneurysmal or caiiceroua. 
The primitive pneumonic consolidation tends 
to ulceration and excavation, or to gangrene. 
Dilatation of the tubes is common. 

The signs relating to the affected lung are: 
dulness to percusBion ; and, at first, weakness 
in any degree up to total loss, of vocal thrill, 
vocal resonance, and breathing sounds. Later 
on, signs of excavation, altogether like those of 
phthisis, may appear ; bronchial breathing, 
bronchophony, and gargling rales. The diag- 
nosis from pleural effusion depends chiefly 
upon the result of pnnctnre. Tnbercnlar 
phthisis is to be distinguished by microaoopic 
examination of the sputa. 



PULMONASY OANaBElfE. 

The diBgnosis of Pnlmonary Gangrene, what- 
ever be its cause, depeads chiefly upon the 
characters of the Bpata, namely, the fcetor, and 
the pnlmonary elastic tissue to he seen by 
mtcroBcopic examination. When the patch of 
gangrene is large and single, the signs are the 
same as those just narrated : when the gan- 
grenons spots are many, small, and scattered 
through the lung (a result of embolism), the 
aasculCation and percassion-signs are those of 
difFosed catarrh. The diagnosis is from other 
diseases attended by stinking expectoration, 
namely : from local empyema (by puncture) ; 
from phtliisis (by microscopical examination of 
spnta) ; from dilated bronchi, with or without 
surronnding consolidation of lung ; from mere 
bronchitis ; and from abscess of the bronchial 
glands, which opens into the air-tubes. 



CHAPTER :svni. 

Embolic pneumonia, or filmic ikfaectus. 

^l I. The physical aigna are chiefly due to 
attenileat pleurisy, namely : friction sound over 
any part of the chest ; or signs of pleural efTuaion 
at the base, dnlneis to perouasion and bronchial 
brta tiling.' 

^11. The solidification itself may be large 
enough to att'ord signs. A superficial infarctua 
the size of a walnut, will yield, in a lean 
adult or a child, distiuct dulness to percussion 
and bronchial breathing. Innumerable small 
scattered lesions, whether sohd or purulent; 
yield the signs of bronchitis and oothing more. 

% III. Pneuiaothorai may follow the bursting 
of a pyEBmic abscess. 

'Plugging C 1 a I ulmouarj artery, by a dislocated 
venous thr mb [ Ilowed by aigua of oedeiuit in the 

paj't f 1 g ff t d, heu the {mtieut has lecareiad 
from tb mm d t hock of the embaliuni. 



CHAPTER XIX. 

PDLMONARY TDBERCULOSIS. 

ACUTE or chronic pulmonary tobercolosiB, if 
ecattered, tJiat is to baj, not going on to 
massive consoiidation or phthisiB, seldom affords 
physical signs whiuh have any direct relation to 
the tubercle. 

^ I. Lateot. Tlie lesion is sometimes wholly 
latent ; a moat copious eruption of miliary 
tubercle being found after death in lungs 
which during life yielded no physical signs of 
disease. 

% II. Bronchitic, Another form of the lesion 
is bronchitic, the tubercles being either miliary 
or crude ; and the signs, diffused over both 
InngS) arc these: Percuss ion -note either un- 
altered, or somewhat raised in pitch, the resis- 
tence being increased at the same time. Breath 
sounds weak ; sometimes faintly bronchial here 
and there. Mucous rales, which are sometimes 
sharp and reverberating, sometimes not : now 
and then, fine inspiratory crepitation. Signs of 
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a more massive consolidation of a portion of the 
lung are sometimes present. Indeed there are 
all degrees between the bronchitic form of 
tuberculosis and common phthisis. 

^ III. Pneumonic. Acute pulmonary tuber- 
culosis sometimes takes on a pneumonic form ; 
that is to say, massive tubercular consolidation 
occurs so rapidly as to afford crepitant rale, and 
most of the signs of lobar pneumonia. 
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CHAPTER XX. 

PULMONAKY PHTHISIS. 

BY pulmonar; phthisis is meant maBBive 
tabercular consolidation which tends to 
ulceration. 

§ I. The physiual sij,^iia of phthisis depend 
upon these porticularB : the consolidation itself ; 
diminished bulk of the solidified part ; the 
localiBatioD of rales in the solidified part ; and 
the formation of cavities. 

^ I. i. Consolidation is indicated by diminu- 
tion of percussion resonance ; the pitch of the 
note rises and its clearness diminiehes until, in 
some cases, absolute dnhiess is reached, ii, In 
the earlier stage of progressive solidification the 
respiratory sound is aimply weak (an important 
sign) ; later on, it becomes more and more bron- 
chial. The bronchial breathing, which at first 
is due to consolidation of the spongy stractore, 
afterwai'da becomes intensified {or cavernous) 
by the fonnation of cavities. lu rare caaea, 
when the solidification is very dense and massive 
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and not yet excavated, the respiration cannot be 
heard at all. 

^ II. Diminntion in the built of the solidified 
part occurs early in the disease, and is attended 
by contraction of the corresponding; region of 
the chest. When the left upper lobe is affected, 
the superficial area of cardiac diilness will be 
increased. That form of phthisis which ends in 
cirrhosis, affords the most marked shrinking of 
the chest: in these cases displacement of the 
mediastinum and of the heart, and elevation of 
the diaphragm occur. 

^ III. Fixed localisation of mncous (crackling, 
bubbling, subcrepitant) rales in a limited portion 
of lung, is an early and important sign of 
phthisis. At first more or less obscure in pro- 
portion to the weakening of the respiration, the 
rales gradually become clear and reverberating 
(or cavernous) as consolidation and ulceration 



^ IV. The diagnosis of cavity demands that 
it be near the surface, not smaller than a walnat, 
and containing fcr the most part air, i. Under 
these conditions the formation of a cavity is 
sometimes attended by a change of the previously 
dull percussion sonnd into a clear tone. When 
this is the case, the pitch of the tone may vary 
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Moordin^ to the opcuuesB of the patient's moatb 
and to bis postare ; bnt these are niceties of 
little « no importanoe. ii. A large cavity is 
sometimes attended hj bulging of thnt part of 
the rbest-vall which had preTiously been sunken, 
iii. The bronchial qnality of the respirator; 
sound is kItots well marked in an empty oavity : 
the rales are larse and resonating (eavemons). 
IT. The veilwl puff is believed by some to be 
a sign of cavity, v. Pnictically the physical 
diagnoaifi of excavation mostly comes to this, 
that, in progressive phthisis, a cavity is pre- 
sumed to be present where the bronchial breath- 
ing is most intense, vi. Very large cavities 
may afford amphoric percussion -note, amphoric 
hum, metallic tinkling and splashing ; bnt 
seldom a bell sound. Indeed, amphoric signs 
are uncommon in phthisis : and yet a phthisical 
cavity may be so completely cleaned out and 
distended with air, as to yield all the amphoric 
sounds, to displace the heart greatly, and to 
simulate pneumothorax very closely. 

§ II, i. The chest of persons predisposed to 
phtbisis is usually phtbinoid ; and that of per- 
sons actually phthisical, flat. Inasmuch as 
phthisis seldom involves both lungs to an equal 
extent, unilateral retraction of the chest is 
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mostly present. A mnch more local ahrinkiDg 
commonly occurs where the phthiBical proceHBes 
are moat advaaced. Occasionally the thorax ia 
of Gmphyeematous shape : this is the case 
when phthisis is engrafted upon emphysema, or 
when emphysema follows retrograde phthisis, 
ii. Cracked-pot sound is sometimes hegotten by 
percussion over phthisical consolidation, both 
when a cavity is present and when it is not. 
Clear tracheal resonajice Eometimes attends 
incipient phthisis, when there is no reason to 
suspect cavity, iii. Sounds otiier than obvious 
rales, creahing and rubfcing sounds, are not 
uncommon, and are most likely produced in the 
solidified tisanes themselves ; sometimes, how- 
ever, undoubted transitory friction is heard. 
Collapse crepitation may be heard over phthi- 
sical lung, iv. The coesistpuce of a diffused 
pulmonary catarrh, or of emphysema, or of 
laryngeal disease, is a great irapediraent to the 
physical diagnosis of phthisis. Generally speak- 
ing, the physician should examine a patient, 
supposed to be a phthisical, several times before 
giving a positive opinion, v. Aneurysmal dila- 
tation of a branch of the pulmonary artery, 
contained in a phthisical cavity, has been known 
to give rise to shrill systolic murmur audible in 
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the Buprascapnlar fossa.' Murmnre produced 
in the subclavian artery are not nncominon. 
TL The absence of physical signs of diseasR, in 
some oaaes of slowly profn^esaive pnlmonary 
consnmption, ending in death, is most rennark- 
able. vit. The respiration in the unaiTected 
parte of the Innga is puerile, provided it be not 
modifiod by the presence of catarrh. The loud- 
ness of the puerile breathing; sometimes leads the 
inespert to predicate disease just in that one 
part where the lung remains healthy. 

§ III. The diagnoeiB between pbtbisia and 
some forms of catarrh, pleurisy, pneumonia, 
pulmonary cancer, hydatid, cirrhosis, and my- 
cosis, is discussed ia the chapters which deal 
with those diseases." 

' Swp. 167 for thfl pulsatile sounds of cs.vity: BurJ 
notfl on p. 157 for pulse-hreatli. 

' PneomoconiosU (dust diaaaaa of tlie long), if not 
tuliercuUr, cannot be diatinguisliBd from phthisis by the 
physical sigss alone. If aypliilis, in rare esses, aHoct 
the lungs, a elinical history of the disease remains to be 



CHAPTER XXI 
POLMONARy CSKCEE. 

% I, What has been said of pneiimonia and 
tubercle, is trac of cancer ; that small dissemi- 
nated consolidations cannot be discovered by 
physical examination. 

^ II. The signs of massive cancer are, in 
general, absolute dulness to percussion, dimi- 
nished or absent vocal thrill, immobility of the 
chest on the affected side, and weak or absent 
breath-sound. When a large open bronchus is 
intimately connected with the cancerous mass, 
bronchial breathing will be heard. 

^ III. Cancer sometimes caases remarkable 
contraction of a whole lung : in such cases, 
pleural effusion almost necessarily follows. The 
physical signs are those of the effusion : but the 
diagnosis can sometimea be made by the dis- 
covery of cancer elsewhere, and, in particular, of 
large hard glands above the collar bone (on one 
or both sides) or in the armpit. 

% IT. L Phthisis is simulated by cancer of 
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the apex of one Inn^, especially when it breaka 
down into caTities,' Physical diagnosis in snch a 
case becomes possible only when the cancer in- 
TolveB the raediastinum, or spreads in a manner 
unlike the phthisical process ; or affects other 
remote organs, ii. It has been already pointed 
ont (p. 22-1) that very large cancerous tumonra 
of the inng afford signs which for the most part 
closely resemble those of pleurisy with effusion. 
But cancer, uuleBS of quickest growth, does not 
enlarge the chest, and may even cause it to be 
contracted. The mediastinum and diaphragm 
are seldom displaced. Nevertheless, a qnickly- 
growing tumour sometimes sprouts bo aa to 
displace the heart or depress the diaphragm. 
When dulness begins not at the bottom of the 
chest ; when there is a great extent of absolute 
dulness in front, and none behind ; when, in the 
midst of a great extent of dulness, we detect 
one or more small insulated patches of resonance 
(haply quite clear or even cracked-pot) ; we may 
debate the existence of solid tumour. The 
crucial test is puncture, iii. Mediastinal cancer 
(chap, 42), and pericardial or pleural effusions 
often concur with pulmonary cancer, iv. Can- 

* J. R. Beonott; Brit. Med. Journal. 1870, pp. 
666 sqq. 
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cerous tumour of the lung, near to the heart 
or aorta, may (like mediastinal tumour) pulsate, 
and also yield a systolic murmur, it is said.^ In 
such a case, the diagnosis from aortic aneurysm 
might be very difficult. 

^ Stokes : Diseases of the chest : 1837 : p. 378. 
Cancer of upper lobe of left lung, causing pulsation 
and murmur behind manubrium ^teini and its neigh- 
bourhood : the pulsation probably not in vessels of 
new-growth, but conducted from pulmonary artery. 



CHAPTER XXII. 

PULMONARY HYDATIDS. 

^ I. A HYDATID cyst may be buried so deeply 
within the lang as to be altogether beyond the 
reach of physical examination* 

^ II. A moderately large cyst is indicated by 
an area of percussion dulness not smaller than 
the palm of the hand, always rounded in shape, 
with a sharp outline, and situated most com- 
monly in the lateral or infraclavicular regions.^ 
Over this dull space, vocal thrill and breathing 
sounds are absent Beyond the dull space, 
both percussion and breathing sounds are 
natural : portions of lung may be relaxed, 
just as in pleural effusion, so as to yield a 
percussion resonance unnaturally clear. Local 
hemispherical bulging sometimes occurs. Local 
friction also. 

^ III. A very large hydatid cyst will yield 
most of the signs of partial or total pleural 

1 S. Dougan Bird : already cited (p. 181), 
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efFuaion, namely, unilateral distension of the 
chest, displaoement of the diaphragm and 
mediastinum, dnJuese to peronsaiou, and weak 
or abaeut breathing eoiiiid. 

Fuucturo of the chest Ib the most decisive 
means of diagnosis. The method has already 
been described (p. 181). Hydatid liquid escapes ; 
unless the cyst have suppurated, in which case 
the diagnosis from empyema depends upon 
detection of echinococens booklets oi' hydatid 
membrane. 

^ IV. The oyst often bursts into the air- 
tubes : hydatid fluid, hydatid membrane, blood 
or pus being expectorated. A large suppurating 
cyst, with a free opening in the bronchia, 
simulates pulmonary phthisis.^ 

^ V. The cyst has been known to burst into 
both the bronchia and the pleura, and so to 
cause a hjdropneumo thorax.^ 

' Gweufield : Clia. Soc. Trani. vol. i. p. 108, 1877. 
' Case quoted from Mercisr by Trousseau: Cliuiiiue 
MCdicala, vol. i. p. 711. 2nd edit. 1866. 



OHAPTEK XXV. 

PULMONAEY CIRRHOSIS. 

CIRRHOSIS, sclei-oBiB, or grey induration 
commonly affects a portion only (and that 
nsnally the base) of one lasg ; seldom affects 
a whole Inng ; and both lungs more seldom 
Btill. 

^ I. The physical signs depend npon the 
solidifioation and abiinking of the lang which 
cirrhosis canses. i. The aolidification signs 
are : — percussion dolness more or less abso- 
lute : breathing sounds either simply weak, or 
bronchial in any degree up to most highly 
marked cavernous breathing : vocal resonance 
unaffected, or simply weakened, or broncho- 
phonic, ii. The signs of unilateral or local 
shrinking have been already described in several 
places (pp. 29, 32, 200, 201). 

^ II. Other lesions are apt to complicate 
cirrhosis. L Catarrh, with its attendent rales 
in the affected part. ii. Dilatation of air-tubes 
affording signs diacuEsed in the forgoing 
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chapter, lii. Adhesioa of the pleural sarfaceB 
by a thick and tight membrane : almost certainly 
present when unilateral contraction of the cheat 
ifl great, iv. In very chronic caaes ; emphjaema 
of the other lung, acd dilatation of the heart. 

% III. Diagnosia from tubercular phthisis 
cannot be attained by physical examination 
alone : chronic consolidation of the base of a 
lung is more likely to be cirrhotic than 
tuborcalar.i Any question of pleural effusion 
must be determined by puncture. Simple 
chronic collapse (whether dependent upon past 
pleurisy or not) cannot be distingnished from 
cirrhosis : Laennec included both lesions under 
the name of carnification : the physical signs 
have been fully described in the chapter on 
pulmonary collapse (p. 200). 

' at. Bsrthol. Hosp. Rbps. toL 




CHAPTER SXn. 

HYPERTROPHY OF THE HEART. 

rpHE heart is said to be hypertrophied when 
-*- the quantity of its muecular tissue is in- 
creased. The sign is b heaving impulse, which 
ia best felt at or just above the apex-beat when 
hypertrophy affects the left ventricle ; and a 
little to the left of the lower part of the 
stemum when hypertrophy aBects the right 
ventricle ; of hypertrophy of the auricles there 
is no certain sign. The heaving impulse may 
be countervailed or concealed by conditions such 
as these ; feeble action of the heart, degenera- 
tion of its texture, emphysematotia lung over 
the heart, and very fat chest-walla : wherefore 
heaving impulse is far from being a constant 
sign of hypertropjiy. \Vlieu the right ventricle 
is hypertrophied, the conducted epigastric im- 
pulse is strong. When the left ventricle ia 
hypertrophied, the apex of the heart sometimes 
reaches farther to the left than natural, partly 
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perhaps in consequence of elongation of the 
aorta associated with the hypertrophy. 

A sharp whizz is heard in the arteries under a 
certain degree of pressure by the stethoscope ; 
and the pulsation maybe strong enough to raise 
the observer's head at the same time (p. 161). 
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CHAPTER XXVII. 

DILATATION OP THE HEART. ■ 

^ I, The signs of dilated heart are these : 
i. Bulging of the heart region (p. 31). ii. Ex- 
tcnsiou of tbe deep-seated area of cardiac per- 
cussion dulness, along a horizontal line ; to the 
right when the right cavitieB, and to the left 
yfhta tbo left cavities are dilated. The dull 
■(HKM usuall; remains oval in shape ; a point 
upon wbioh the dingnosis between an eDlat^;ed 
tMWi Mtd It l^ricardial eSiision greatly depends. 
T«l Uio doop dulness of dilated heart may be 
MU)p|AiMM GStoudod upvrnrds so as to reach the 
fi»l l*ft CTirUliige, and to assnuie a shape more 
»r h*f IfiwigHlw. iii. The apex-beat moves 
wtllilho(IilNt«tion (und extended dulness to the 
yn. t they nit mMnDlimcs reach to the left as far 
M iJw iwillwy lino. iv. An enlarged heart 
\vM\\* IH tli)i|iliu'« Mid lungs, and so to come into 
nMtWot with n largur space of the cheat-wall ; 
\vi'\\w an InipnW moro extensive than natural. 

<] U. I'lio diaplimgm is depressed ; somc- 
MtM^ bui mMoui, bo niuoli that a liver of 
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oatural size majscem to be enlarged. Dilatation 
of the right cavities ia UBaally accomiianied by 
OTer-SUiog and pulsation of the jngular veins 
(p. 16G), A dilated right auricle has been 
known to produce a systolic impulse in the 
fifth right interspace, two iochea from the 
Bteninm (p. 42). Chronic collapse of the lower 
lobe of the left lung is eomotimes caused by 
dilated heart {p. 200). 

^ III. Dilatation of the heart may be simu- 
lated by pericardial effusion ; by intrathoracic 
tumour taneurjamal or not) above the base of 
the heart, or pushing the heart forwards against 
the front of the cheat ; by mere increased eitent 
of contact between the heart and the chcst-walj, 
dependent upon shriulting of the left lung ; by 
cousolidation of the anterior part of either lung ; 
and by local pleural effusion. But difficulty in 
the diagnosis seldom arises except in the case 
of pericardial effusion (p. 208). Dilatation of 
the heart is usually associated with signs of 
valvular disease. The apex-beat may be dis- 
placed to the left, not only by dilatation of the left 
ventricle, but also by dilatation of the right heart 
alone, by elongation of the aoita, displacement 
of the mediastinum to the left, and elevation of 
the diaphi'agm (p. 41). 



CHAPTER XXVliL 

PERICAEDITIS. 
rpHE physical gigiis of pericarditia depend 
■*- upon inflammatory effusion into the peri- 
cardium. When the quantity of exudation is 
small, it cannot be discovered, unless it cause a 
friction-sound (p. 153). For this reason, a 
friction -Bound is usually the earliest sign of 
pericarditis. When the quantity of exudation 
is lai^e, it is discovered by means of percussion 
(p. 265). Disappearance of friction-sound is 
due either to progressing liquid effusion, or to 
adhesion of the inflamed surfaces, or perhaps 
to absorption of exudation, or to diminution of 
hypersemia. But friction is not always abolished 
even by large liquid effusion. On the other 
hand, there will sometimes be no frictioQ, even 
when the pericardium ia full of ooagulable lymph 
with very httle serum. And lastly, pericarditis 
is sometimes wholly undiscoverable either by 
percussion or by auscultation : the lymph may 
be too soft to yield friction-sound and a liquid 
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effasion (even of some oances) may lie behind 
the heart so as not to affect the area of its 
percnssion dnhiess. 

It is sometimes hard to decide whether 
friction-sound, heard over the heart region, 
is pleural or pericardial. Pleural friction may 
be developed by movement of the heart alone, 
and pericardial friction may be under the 
influence of breathing movements (pp. 127, 
154, 158). 
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CHAPTER XXIX. 

PBEICAEDIAL EFFUSION. 

INCREASE in the area of cardiac dnlneaa is 
tlie sign, not only of dilated heart, but also 
of effusion {of serum, pus, or soft and bulky 
lymph) into the pericardium. The two diseases, 
boweyer, do not extend the area of dulnesa in 
the same manner ; hence the means of diagnosis 
between them. Dilatation of the heart has 
been already spoken of : it remains to describe 
the signs of pericardial effusion. 

§ I. The first extension of percussion dulncss 
occurs at the base of the heart, where the great 
vessels enter, and where the pericardium hangs 
loosely round them, and is most distunsible. At 
the beginning, the duinBSB is increased chiefly 
upwards, so as to reach the second left rib, 
between the sternum and the parasternal line. 
A larger effusion will extend the dulness at the 
base transversely, so as to reach from the right 
side-sternal, or parastcTDttl, line to the left nipple 
line, and as high, it may be, as the first rib. 
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Hitherto there will have becB little change in 
the signs afforded by that part of the pericar- 
dium which IB close upon the diaphragm. How- 
ever, farther increase of effusion, after it has 
distended the pericardial sac aronnd the vessels, 
will dilate the peiicardial eac around the heart. 
Hence, progressive increase in transveree dnl- 
nesB below the baae of the heart, and correspond- 
ing displacement of the lungs, until, in an extreme 
effusion, the non-resonant space will reach from 
the right uipplc line to the left axillary line, and 
up to the top of manubrium sterni, the whole 
left front being dull. lu all pericardial effusions, 
whether great or small, it is upward extension 
of dulncss which affords the chief means of 
diagnosis from enlargement of the heart. 

§ 11. Pericardial efftiBion may, as already 
said, lie wholly behind the heart, and be undis- 
coverable, even wlien there are no old adhesions 
in the sac to account for this peculiarity. Lnng, 
emphyBematous or not, and air-distended, lying 
in front of the pericardium, will obviously inter- 
fere with the development of percussion dulness, 
such as just described. Dulness behind the 
manubrium sterni is sometimes not present, 
even although the pericardium, distended with 
liquid and oncoTered by lung, lie there : the 
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reaeon being that the liquid coDducta a cleai- 
note from the trachea or neighbouring Inag. 
Acute dilatation of the heart's cavities some- 
times concurs with pericarditis, and will, when 
associated with small effusion around the vessels 
at the base of the heiirt, give physical signs of 
large effusion. Chronic dilatation of the heart 
will produce the same effect, when the peri- 
cardial sac is everywhere obliterated by old 
adhesions, except at the base around the large 
vessels, and effusion takes place there. 

§ III. When effusion is limited to the base of 
the heart, the apex-beat and left limit of dulneas 
will correspond ; but when the cardiac portion 
of the pericardium is distended by liquid, the 
duluesB will reach beyond and to the left of the 
apex-beat. At the same time the impulse is 
weakened ; it may finally become imperceptible 
even when the patient is lying upon his face. 
An impulse, wholly impalpable in the supine 
posture, may be well felt in the erect. Bnlglng 
of the lieart region is consequent upon large 
pericardial effusion as well as upon dilated 
heart, especially in the young. In a few cases 
of excessive distension, a sort of undulation baa 
been eoen, comparable with pulsating empyema. 
The heart sounda are weakened more or lees, and 
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may become almost or quite inaadible : a con- 
dition which must be due to weak action of the 
heart as well as to the effusion, 

§ IT, The lung around a distended pericar- 
dium is relaxed. A large effnsion sometimes 
exerts so mncli pressure upon the bronchial 
tubes, especially the left, as to cause more or 
less extensive collapse of the corresponding 
lung fpp. 200, 2G2). Great bulging of the 
left lung-apex above the clavicle, dependent 
upon pericardial effusion, has been noted.' The 
cervical veins are sometimes very full. The 
diaphragm is depressed, and therewith the liver 
and the spleen : ^ seldom is the depression bo 
great as to produce swelling of the epigastrium.^ 
The diaphragm may Ix paralysed ; if it be, the 
epigastrium sinks inwards during inspiration. 

§ V. The diagnosis is from dilatation of the 
heart ; aneurysms, abscesses, or other media- 
stinal tumours ; coosolidation of the front parts 
of the lung ; and pleural effusion, i. From 
dilatatioQ of the heart the diagnosis depends 
mainly upon the different shapes of the area of 
percussion duluess in the two diseases. Yet it 

' Graves : Clinical Lectures, 2nd edit, vol U. p, l7fl. 
= Sense : Traiti?, 2nd edit. vol. ii. p. 361. 17B3. 
» AuBubruggor'» Inventnm Novum, § 46. 
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cannot be denied that a dilated heart sometimes 
yields that upward extension of dulness which 
is the chief note of pericardial effusion : hence 
the instances, not very few, of the heart iiaving 
been pierced in an attempt to draw off a non- 
existent pericardial effusion. On the other 
hand, much horizontal extension of percussion 
dnliiGSH to the right of the sternum, in cases of 
pericardial effusion, wilt sometimes lead to the 
mistaken diagnosis of dilated heart. So that 
the whole history and all the physical signs 
must be pondered in a difficult case. The 
combination of dilated heart and pericardial 
effusion has been already spoken of (p. 267). 
Puncture of the pericardium is never performed 
as a mei-e means of diagnosis (p. 180). ii. From 
anenrysmal and mediastinal tumours the diag- 
nosis depends upon careful comparison of all the 
physical signs of the two diseases. Pericardial 
effusion seldom affords sigus of pressure upon 
the innominate veins or recurrent laryngeal 
nerve, iii. From consolidation of long the 
diagnosis depends mainly upon the auscultation 
signs, iv. Loculated pleural effusion, situated 
exactly over the heart and only there, seldom 
occnrs. Largo effusion into the left pleura may 
cantie bulging of the chest in the heart region. 
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snch as to raise the question of a concnrrent 
pericardial effusion: for pleurisy on the left 
side and pericarditis are often associated. The 
diagnosis depends mainly npon the result of 
paracentesis, and emptying the left pleura, 
whereby alone can the signs of pericardial 
effusion become manifest. 



CHAPTER XXX. 



PNEUMOPEaiCAEDIUM. 



rriHE percuasioE note, over the heart region, 
-L ia clear (and sometiniGS attended by a 
metallic ring) when the patient ia lying : when 
he sits np or leans forward, the sound becomes 
ddl. A cracked-pot sound liaa been noted. 

The auscultation signs are these : 

i. Amphoric qnality of the heart Bounds. 

ii. Friction sound, if present, acquires the 
character of metallic tinkling. ' 

iii. When the pericardiam contains liquid as 
well as air, the water-wheel sound (p. 155) is 
heard. It is sometimes bo loud as to hide the 
heart sounds, or even to be audible without 
aascultatiou, 

iv. Succussiou splash has been heard in caees 
of the same kind. 

> Graves ; Clinical modicine, 1843 : p. 824. Hepatic 
abscess which opaned into both stomach and pericardinui. 





CHAPTER XSSI. 

ADHERENT PERICAEDIOM. 
rriHERB ore no certain signs of adherent peri- 
-*- cardium. When the pericardium adheres 
cloaely, not only to the heart within, btit also 
(by means of eomitant pleural adhesion) to the 
walls of the chest in front and to the gpioal 
oolnmn behind, the following signs may be 
present, i. Systolic recession of the apex-beat, 
associated with a distinct impulse : a sign whioh 
even if well marked cannot be wholly depended 
npon (p. 43). ii- Deep inspiration does not 
diminish the area of snperficial cardiac dalneas ; 
does not depress the apex-beat ; and is attended 
by recession of the epigastrium,' consequent 
npon fixedness of the pericardial portion of 
the diaphragm : hut these are signs rather of 
external than of internal pericardial adhesion ; 
however pericardial and neighbouring pleural 
adhesions often concur. In universal tough 
pericardial adhesion, it is common enough that 
the signs are no more than those of attendent 
dilatation of the heart and its cuspid orifices. 
' See LasDnec ; to!, ii. p. S66. 



CHAPTEK XIXII. . 

MITRAL EEGDRGITATION. 

^ I. A MURMUR, replacing or immediately 
followiug the first sound, and heard louder at or 
just above the apex-beat than over any other 
part of the heart region, indicates regurgitation 
through the mitral orifice.' The niurmur is 
often heard well at the angle of the left Bcapula : 
ie BomebimeB loader there than at the apex-beat ; 
is Bometimes indeed heard at the angle of the 
scapula only, and not at all at the apex-beat. 
The murmur is often heard well, or even heard 
loudest, over the second left intercostal space or 
third left cartilage, at one or two inches from 
the left edge of the stemam : behind which 
spot lies the tip of the left auricolar appendix, 

' " The opitiion of tlie permanent patenoy of a cardiac 
openiDg bom an; causa, as a source of the bellows-iiaiitiil, 
I heard first from Dr. Jam«a JohuEon. Who originally 
aqapected it I catmot say.'' Elliotson : On the recent 
improvements, etc., 1S30; p. 20. Hope claims the 
discovery for himself; Treatiga, 4th edit. p. nvi. and 
p. 70. 

Q.k. T 
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wbsreiato the marmur ia eappoaed to be 
oonve/ed bj regUTRitatioa. The marmur ie 
iometimos heard over a yery Hmall apace at the 
apex-beat, and nowhere else. Oa the other 
hand, the omrniQr is Bometimes conveyed far 
away from the heart, bo as to be andible over 
the head or sacrum, for example. 

% II. Incompetence of the mitral valve is not 
always attended by a definite murmur: tbia is 
eepecially the caee when the heart is mach 
dilated and unable to contract duly upon its 
contents ; wherefore mitral murmur often dia- 
appcars before death. Moreover, under any 
cii^cumstanoes, mitral murmurs are of all mur- 
murs moBt variable : they disappear and 
reappear in an inexplicable manner. They 
are sometimes affected by breathiug, being 
weakened or even becoming inaudible, during 
inspiration : and this when no question ariseB 
of pulsatile respiratory murmui' (p. 15(i), Sys- 
tolic apex thiill (p. 5S) and accentuation of the 
pulmonary second soand (p. 137) are often to 
be noted. 

^ III. Ifitral regurgitation is neualiy due to 
disease of the valvnlar cusps. But not always 
so i no doubt the orifice is sometimes simply 
dUated, partaking in primary dilatation of the 
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heart (not secondary to valvular disease) : in 
which case the relative ahortcning of the 
mnsculi papillarea and chordie tendtnete will 
increase the incompetency of the cnsps. More- 
over, it is possible that debility or degeneration 
of the musculi papillares or of the muscular 
sphincter which surrounds the mitral orifice,' is 
sometimes a cause of regurgitation, apart from 
valvular disease or dilatation. 

% IV. Permanent mitral regnrgitation pro- 
duces hypertrophous dilatation of the left 
cavities of the heart, congestion of the lungs, 
and lastly dilatatioa of the right cavities. 

' Ludwig and Hease : quoted by MacAlister : Remarks 
on the fomi and inechauiam of the heart. Brit. Med. 
JoUTE,, Oct. 28, 1882. 



CHAPTER XXXIII. 

MITRAL OBSTRUCTION 

^ I. A MURMUR, after the second sonnd and 
before the first, heard londer at or near the 
apex-beat than over any other part of the heart 
region, indicates obstmction at the mitral 
orifice. The mnrmor is nsually prsesystolic, that 
is to say, it is immediately followed, without 
any interval, by the first sound.^ The murmur 
is sometimes diastolic, that is to say, it imme- 
diately follows the second sound ; there being a 
distinct interval between the murmur and the 
first sound.^ The murmur is sometimes so pro- 
longed as to fill up the whole time between the 

^ The connection between prsesystolic murmurs and 
mitral obstruction was discoyered by Fauyel : Mdmoire, 
etc. Archiyes g^n. de M^. series iy. yoL i. p. 1. 
1843. 

> It has been plausibly suggested that mitral diastolic 
murmur is due to the yentricular diastole, and prsesys" 
tolic murmur to the auricular systole. J. L. Gibson t 
Lancet for Apr. 19, 1884, p. 730. 
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second and first Bounds. The miirmur is some- 
times double, both diastolic and prteaystoiic, 
with a distinct interval between its two parts. 
The murmur, whether prEeaystolic or diastohc, is 
seldom heard at the angle of the scapula. The 
prfesystolic murmur often has a remarkably 
harah and whirring character, 

^ II. A prseajstolic murmur sometimes passes 
indistinguishably into a systolic murmur (due to 
associated regurgitation) ; sometimes the first 
sound is well heard betweea the prsesystolic and 
systolic murmurs ; but usually a loud first sound 
is heard, and no systolic murmur. A diaatotie 
murmur is mostly attended by a systolic 
murmur. A systolic murmur will sometimes be 
heard at the angle of the scapula (or indeed all 
over the back) when the only murmur audible 
at the apex-Jwat is presystolic' The murmur 
attending mitral obstraction is sometimes un- 
doubtedly systolic only ; that is to say, the 
murmur proper to the obstruction is not beard, 
but only the concomitant regui^itant murmur. 
The first sound is loud, and mostly seems to put 
a sudden stop, as it were, to the pi'a^systolic 

' In a case of thU sort, I Coanil that the iiiLddle liue 
at tho axilla ciautly BBparatad tlia ai-eas of the two 
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The Becond sound is nsuallj, bat not 
always, iDaudible at the apes-beat, 

% III. The murranr of mitral obstruction 
may be variable : for instance, a pneayatolio 
murmur, followed by a loud first Bound and no 
second sound, may give way for a time to a 
Byetolic murmur with first and second sounds ; 
then the prieBystolic murmur will reappear, 
while the systolic murmur and second sound 
vanish. All murmurs will disajipear when the 
heart is exhausted and unable to expel its con- 
tents : in this Btat«, the first sound also usually 
disappears. The influence of posture upon pre- 
systolic murmurs has been already discussed 
(p. 147) : no examination of the heart is com- 
plete if the patieut have not been ausculted ia 
both upright and lying posture. Lastly, the 
muiinur sometimes disappears in a manner 
which cannot be explained. 

^ IV. i. Reduplication of the second sound 
at the base of the heart (p. 150) is common, 
ii. The bruit de rappe! (p. 150) at the apex is 
to be deemed a divided diastolic murmur, 
iii. A thrill often attends the murmur ; either 
])r!e8ystolic and rnnning up into the impulse, or 
diastolic, alterualiug with the impulse, and 
accompanied by a baok stroke. The thrill ia 
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Bometimes strong when the marmar ia weak, 
iv. Diastolic aortic murmur ia often well heard 
at the apex, but the diagnosis is seldom difficult 
when all the signs and symptoms of the case are 



^ V. A mitral priesystolic mnrmur Bignifiea 
permanent structural disease of the ralve. The 
only exception to this rule is the case (first 
noted by Atistin Flint) ' of pKesyatolic apex 
mnrmur occurring in aortic regurgitation and 
apart from disease of the mitral valve. The 
explanation of this fact is uncertain. Mitral 
and tricuspid obstruction (p. 286) often concur. 
In mitral obstruction, overfilling ol the left 
auricle and pulmonary congestion are carried to 
a high degree. Hence liypertrophous dilatation 
of the left auricle, and dilatation of the right 
heart. 

I In 1S62 : See a paper bj him m Lancet for Uarch 8, 
1S34, p. lis. A few other physicians hiivc met with 
similar uases : see Leei, Amertcau Journ^ Med. Scj., 
Not. 18B0. 



CHAPTER XXXIV. 

AORTIC REGURGITATION. 

^ I. A MXJRMUR, replacing or immediafcelj 
following the second sonnd, and heard at the 
second right interspace and along the sternum, 
indicates regurgitation through the aortic valve, 
i. The second sound is sometimes well heard at 
the second right interspace : even when this is 
not the case, the second sound is usually heard at 
the second left interspace, ii. The murmur is 
often best heard at the lower end of the sternum 
(and especially a little to the left thereof), 
iii. The murmur is often, but certainly not 
always, conducted to the apex : is sometimes 
heard there better than elsewhere, and thus 

1 Incompetency of the aortic valves was known to 
morbid anatomists long before the discovery of auscul- 
tation. Hodgkin seems to have been the first to discuss 
the lesion from the clinical point of view. His papers, 
" On retroversion of the valves of the aoi^ta," were read 
before the Hunterian Society on Feb. 21, 1827, and Feb. 
18, 1829, and were published in the Lond. Med. Gazette 
for March 7, 1829. See Wilks : Note, etc. : Guy's Hosp. 
Reps., series iii. vol. xvi. p. 209. 1871. Hodgkin 
mentions the diastolic murmur, which Corrigau, in his 
paper, published in 1832, does not. 
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Bimnlates the diastolic murmur of mitral ob- 
Btruction (p. 27f>). iv. The marraur is often 
conducted int-o the arteries near the heart, the 
carotids and subclavians, so as to be well heard 
below both clavicles : but thia is not always bo. 
T, The murmur is sometimes beat heard over 
the second left interspace or third left cartilage. 
This means that the heart is displaced to the 
left ; most likely in consequence of elongation 
of the aorta ; the apex-beat will be found to the 
left of the nipple line. The diagnosis from 
pulmonary regui^itatioa depends much upon 
the characters of the pulse, vi. The murmur 
aometimes possesses a loud whining or cooing 
character ; and will be audible in all the lai'ger 
arteries, even so far away as the radlala ; all 
over the front of the chest ; in the left aiillii, 
and at the angle of the left scapula ; by the ear 
placed nigh to, bat nob upon, the chest ; and 
lastly, by the patient bimaelf. vii. A systolic 
basic murmur also is commonly present ; or at 
any rate the first sound is not clear. This 
syfitolic murmur is certainly not always due to 
obstruction at the mouth of the aorta, but is 
more often the result of mere roughness of the 
valves, or relative constriction of the orifice, con- 
nected with positive dilatation of the ascending 
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aorta, viii. The diastolic mannnr may disappear 
when the heart falls into a state of asjstol;, 
or inability to expel its contenta, 

^ II. A diastolic thrill, at the second right 
interspace, is sometimes present. In the dis- 
placement of the heart to the left just spoken 
of, the thrill may be felt in the second or third 
left iaterspace. 

^ III. Hypertrophy of the left ventricle 
usnally ensues : hence the heaving impulse, 
mostly but not always present : hence the fre- 
quency of dilatation of the ascending aorta ; the 
elongation of the arteries ; and the intensity of 
the arterial systoUc murmur. Diastolic arterial 
murmur (p. 162) is often present. But of all 
arterial Bigns, a jerking pnlse' is the most 
important. It may be present even when 
there is no hypertrophy of the ventricle. Nay 
more, the heaving impulse, and all the arterial 
Bigns are sometimes absent, when a distinct 
diastolic murmur in the aortic region would 

' " AprSs avoir reniorqu^ rabsttement de scb yeux, la 
Ijoulfisaiire, et la p^oucde son visage, j'examinai sou pouls 
quimeparntfoil: plain, fort vJte, dur, in^gal, et si fort que 
rartira de I'uu et I'autre Xiras ri'a,]ipait le boat da lues doigts 
atitant que I'auroit foil nne corde fort tendne et violem- 
tnsnt &iTa:a\(-e." Histoiro de Jean Chifort (case of disease 
of aortic sigmuids) : Vieusaens. CGuvresfran^aiscs, 1715. 
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seem to render the nature of the disease quite 
certain. Yet, in cases of this kind, it may 
happen tliat there is no regurgitation, no diseaae 
of the sigmoids, and no dilatation of the ring to 
which they are attached ; nothing more tban 
dilatation and rigidity of the ascending aorta. ^ 
Pulsatile flnshing of the lips, finger-nails and 
other parts (eapillai7 pulse} eometimes accom- 
panies the jerking pulse, 

5[ IV. i. A result of aortic regurgitation, less 
common than hypertrophy of the left ventricle, 
is dilatation thereof. In vhich case the mitml 
orifice partakes in the dilatation ; and becomes 
regurgitant ; the cusps remaining unchanged : 
b11 the results of mitral regurgitation follow. 
The aortic and mitral valves are often simul- 
taneously diseased, so that the flaps of both 
valves are altered in structure, ii. The occur- 
rence of pnesystolic apex murmur in cases of 
aortic regurgitation, and apart from disease of 
the mitral valve, liaa already been mentioned 
(p. 279). iii. When mitral obstruction and 
aortic regai^itation concur, the diagnosis of 
both lesions is oftea difiicult ; the signs of one 
tend to oven'ide those of the other. 



' See FinlBjM 
p. 42(1. 



: Brit. Med, Journal, Feb. 2S, 1885, 



CHAPTER IXXV. 

AORTIC OBSTRUCTION. 

^ I. The mnrmnr present in cases of aortic 
obstraction is systolic, and heard loudest in the 
second right interspace. Bnt many of the 
murmurs commonly called functional or inor- 
ganic possess these characters (p. 292). Where- 
fore it is necessary to the diagnosis of aortic 
obstruction that the murmur be loud and long, 
and attended by a heaving impulse indicative 
of hypertrophy of the left ventricle,^ and by a 
pulse which is small even when the heart is 
beating strongly : moreover the signs of 
aneurysm must be absent. 

% II. A systolic thrill, felt on the right side 
of the base of the heart, is often present. 

^ III. Aortic obstruction is usually com- 
plicated with regurgitation ; even when there is 
no diastolic murmur, the aortic second sound is 
muffled, weakened, or absent. 

^ Traubo (Gesammelte Beitriige : vol. ii. p. 831) has 
published two oases of uncomplicated aortic obstruction 
in which the heart's impulse was imperceptible : and this 
weakened impulse (provided that no other cause thereof 
be pre^iont) he considers to be important evidence of 
aortic obstruction. 



CHAPTER XXXVI. 

TRICCSPID REGURQITATIOrj. 

^ I. A MURMUR, systolic, and heard best over 
the lower part of the sternum, or a little to the 
left thereof, may be due to tricuspid regui^ita- 
tion. The valvular disease is mostly consequent 
npoa dilatation of the right heart : and a 
dilated heart usually contracts weakly : hence, 
iQ many oases of tricuspid regurgitation, there 
is no corresponding murmur. The murmur ts 
not conducted far frooa the spot mentioned j is 
not heard in the armpit or at the angle of the 
left Bcapula ; and sometimes is not heard in the 
upright, but iu the lying posttire only. 

^ 11. More important are the signs which 
the jugular veins (p. 166), and the liver 
(p. 172) afford. Yet it must be confessed that 
jngular pulsation may be quite invisible, even in 
great incompetency of the tricuspid valves with 
hypertrophy of the right ventricle : the valve 
at the mouth of the vein being probably 
competent in this case. A systolic thrill at 
the epigafitrium is said to have been pie- 
sent in a few cases. The associated dilatation 
of the right heart cannot always be made out 
by percussion, because of pulmonary emphysema. 



E» obstracti 

H^ tiicuBpid 
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CHAPTER XXXTII. 

TRICUSPID ODSTROCTtON. 

^ I. A PR^STSTOLic murmur, heard over a 
space deBned by a line drawn from the fourth 
right chondi'osteraal Joint downwards along the 
right margio of Btemnm to the tip of the 
enaiform cartilage, thence to the sixth left 
chondroBtemal joint and thence to the fourth 
right choodrosternal joint, ia the sign of 
tricuspid obstruction.' 

% II. PrEesyetoUc thrill may be felt over the 
same area. The heart's percussion dulnesa ia 
much extended to the right, because of the 
dilatation of the right auricle consequent upon 
the tricuspid diBeaee. The jugular veins are 
distended, but seldom puSsate. 

' Bedford Fenwick : Lancet, 1881, vol. i. pp. 663 sqq. 
Tricuspid obstruction ia always attended by mitral 
obstmction : and, in lialf the cases, by aortic disease, 
obstractive or regurgitant. Eight-ninths of the cases of 
tiicuBpid obstruction are female. 
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CHAPTER XSSVIII. 

PULMONART KEflURGITATION. 
5[ I. Tms.themost uncommonofall valrnlar 
diseases,' is attended by a diastolic murmur, 
heard loudest in tlie second left interspace and 
abng the sternum, or loudest sometimes at the 
enaiform cartilage. Simpliejty of doctrine requires 
that this should be the area of the murmur, but 
experience tolls that the second right interspace 
may possibly be the place of greatest loudness.* 
Moi'eover, aortic regurgitant murmurs are some- 
times londest over the second left interspace 
(p. 281). Wherefore diagnosis between pul- 
monary and aortic rcfltis is not so easy as might 
at first appear. The two regurgitations may even 
be associated. But when either semilunar valve 
alone regurgitates, the presence or absence of 
the jerking pulse and of the other arterial signs 
of aortic disease, is the means of attaining 
a correct opinion. 

■ Baii6 : Arch. g&a. de m61. for 1891, toU. l uid a. 
< Duckwotth : Clinical Ttbub., toL zzi. p. IS. 
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^ II. A diastolic thrill is sometimes present. 
A systolic mnrmnr, not always dne to obetrac- 
tion^ may occnr in pulmonary regurgitation just 
as in the corresponding aortic disease. 

^ III. Dilatation of the right ventricle, and 
impeded systemic venous circulation, with dilata- 
tion and pulsation of the jugulars, are possible 
consequences. Dilatation of the pulmonary 
artery is sometimes indicated by pulsation of the 
second and third left intercostal spaces. 



CHAPTER XXXIX. 
POLMONABY 0B9TRtJ0TI0N. 

rriHE murttiur of pulmonary obatrnction is 
-L BjBtoIic, and heard loudest on the third 
rib, or in the second or third left interspace, close 
to the sternum.' A systolic thnll may he felt at 
the same spot. A loud murmur wUl be con- 
ducted far in all directiona, even to the back. 
Hypertrophy of the right ventricle supervenes ; 
BO that it is not until the obstruction becomeB 
great, or the heart's contractions begin to fail 
in vigonr, that there is any stagnation in the 
general venous system. 

> Oimerod: Edin. Mad. and Surg. Jouni. no, 16fl. 
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CHAPTER XL. 
MDRMUES OF DNCBETAIH NATDRB. 

FBOM the earliest times of anBCultationithas 
been kaown that some murmurB are tem- 
porary in duration and not indicative of perma- 
nent diseaaa of the heart.' These murmurs are 
always systolic, and taken by themselTes alone, 
they caoEot be distinguished from systolic mur- 
murs due to valvular disease ; for the areas 
over which temporary murmurs are heard loudest, 
are the same as those which have been allotted 
to murmurs indicative of permanent valvular 
disease. 

Temporary murmur is apt to accompany — 
i. Blood- dyscrasi SB : ^apecially aniemia, however 
produced ; sometimes janudice. ii. Palpitations 
of the heart, iii. Pressure upon the chest over 
the base ot the heart (p. 147). iv. Pregnancy. 
V. A loud murmur Bometimes springs up in 

■ These murmurs hive been called functional, anffiniic, 
hiemic nuirmurs ; but no name both npt and comprohen- 
aive has yet been devised for them, or perhaps can be. 
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dying perBona, the heart being found natural 
after death. 

I. Pulmonary and aortic murmare. The 
common temporary murmur has the characters 
of obatruction at a semilunar orifice, especially 
the pulmonary,' These mnrmura are heard, 
sometimes over a very limited and sometimes 
over a very extensive apace : sometimes in the 
back, especially between the left scapula and the 
spine :^ they are louder in the recumbent than 
in the erect posture, and may even be audible 
in the recumbent posture alone. Strong beat- 
ing of the heart will sometimes make them 
louder, or will even bring out a murmur which 
is inaudible when the heart is quiet. Pulsation 
in the second iuterspace 13 sometimes felt, and, 
in rare cases, is so strong as to raise a suspicion 
of aneurysm. Signs of dilatation of the heart 
(apes-beat displaced to left and increased extent 
of percussion duluess) arc usually present. 

II. Mitral and tricuspid murmurs are likewise 
attended by signs of dilated heart ; tricuspid 

' Foxwell ; CausutioD of fuactionsl ourdinc murmurs, 
1899 : attributes the puliuoaary mnruiur to dilatation of 
the tiglit conus artsrioaus oud of tlie pulmonary art«rj. 

' A. E. Garrod ; St. Barthol. Hoap, Reports : vol. 
xxriL p. 34. 

u2 
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mormars by distension and palsation of the 
jugular veins also. AnsBmia is a common con- 
comitant of these munnnrs : jaundice may be 
attended by a mitral systolic murmur/ and pr^- 
nancy by a tricuspid systolic murmur.^ Debility 
of the heart, with secondary dilatation of its 
chambers and apertures, with relaxation of 
its valvular sphincters, and consequent valvular 
regurgitation, seems to afford a satisfactory 
explanation of most temporary murmurs of this 
kind. 

^ Legg : On the bile, etc., 1880 : p. 306. 
* Money : Med.-Chir. Trans., vol. Ixv. p. 87. 



CHAPTER XLI. 

MALPOKMATIOire OF THE HEART. 

CONGENITAL maiformation of the heait is 
usually discovered easily enough : but not 
so the precise kind of malformation. We may 
attempt a diagnosis for which our data are 
mostly instifficicnt, hnt ne shall seldom advance 
beyond a guess. 

i. The heart region is Bometimes bulged, espe- 
cially in older patients, il. The impulse is 
often heaving, often diffused, sometimes hardly 
palpable, iii. The apex-beat is commonly dis- 
placed to the left, and is also lower than natural, 
iv. Extension of percussion diilness to the right 
is not uncommon, v. A murmur, systolic, and 
heard loudest over the pulmonary region {from 
the second to the third left interspace, close to 
the sternum), is common : the munnur is very 
local, or heard over the heart region, or con- 
ducted more or less extensively over the chest. 
Much less common murmurs are these : diastolic 
in pulmonary region (p. 153), with or without 
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syBtoIic : systolic at left apex : systolic at 
epigastrinm, or just above and to the left thereof : 
and probably others which I have not met with. 
Sometimes the mnrmnr disappears just before 
death. Sometimes there is no mnrmor at all. 
vi. A thrill often, not always, coincides with the 
mnmiar ; being best felt where and when the 
murmar is londest ; and being very local or con- 
ducted more or less widely, vii. Signs in the 
jugalar veins are uncommon. 



CHAPTER 2LII. 

MEDIASTINAL TUM0UE8: 

INCLUDING mediaatinal abscesses, and 
enlargement of the tliymiis, or of the 
bronchial glands, i, A large and quickly- 
growing tumour, or abticeBa, Bometimes oauaea 
protuberance of the front of the chest near the 
sternum : and tliis swelling may pulsate so as to 
simulate aoeuryam. ii. The heart may be dia- 
placed downwardB, upwards, or to either aide ; 
or may bo pressed forwards, iii. Vocal vibra- 
tion diminished or absent over the area of dnl- 
ness to percussion, iv. GreatperauBsrondiilnesB 
and reslBtcnce will be found overs tumour which 
is in contact with the chest-wall, either in front 
(behind, and alongside the sternum) or behind, 
displacing or involving one or other Inng : 
except that small tumours, connected with the 
trachea or a bronchus, will aSbrd a clear, tracheal 
note. V. The tumour, when small, may or may 
not conduct sounds generated in its vicinity j 
bronchial breathing, bronchophony, and the 
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heart's sonada : when large, no BOtmd wiD be 
heard over the tnmonr, vi. Sometimes a 
systolic murmur at the base of the heart is pro- 
duced by pressure, and so aa aneurysm may be 
simulated, vii. Signa of obstruction to the large 
veins are commou. viii. Signs of obstruction 
to the trachea or a bronchus ; of collapee of the 
long ; of destructive or gangrenous poenmonis ; 
of pleurisy with effusion ; and of pericarditis ; 
often complicate the signs proper to tumour. 
ii. Tumour, or abscess, or secondarily enlarged 
glands, may be felt above the collar bone. 
X, There are no physical signs of tuberculous 
disease of the bronchial glands (strictly so-called), 
namely, those in the roots of the lungs and the 
bifurcation of the trachea : whereas disease of 
the tracheal glands often affords dulness to per- 
cussion alongside the manubrium sterni, and 
sometimes a swelling to be felt deep in the neck, 
behind the clavicle.' 



CHAPTER XLin. 

ANEURYSM OP THE THORACIC AORTA. 

§ I. Aortic aneuryam muBt be large enough 
to come into contact with tLe chest-walls in 
order to yield any phyaicat signs directly depen- 
dent npon itself. Earliest to appear are the 
Bigns afforded by palpation and percussion.' 

% I. Palpation detects pulsations and thrills. 
The Pulsation is systolic, synchronous with the 
latter part of the heart's impulse. A slight 
diastolic shock, or even a strong diastolic 
impulse, can sometimes be felt. When the 
aneurysm contains much coagalum, the pulsa- 
tion is weak or even absent, i. Aneurysm of the 
ascending aorta usually springs from the right 
or convex side of the vessel, and in this case, 

' Aneurysm of n Talaalvian Hvaua seldnm aSbrds dis- 
tmctive phyBical signs. Pulsatiiig tnmoar is present in 
about seven per cent, of the cases, one ]ia1f being to the 
right, and one Ijalf to the left of tbe atcmum. Murmur 
is common, nod due to regurgitation Ibrough the aortic 
or pulmaimry valves. Sibnon : Medical Anatomy, 
rascionlna V. 186B ; p. 2. 
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touches the chest-waU first in the second right 

interspace close to the stemam : as the tumour 
enlarges, the pulsation citcnds upwards towards 
the clavicle and manubrium stemi, or down- 
wards along the right margin of the sternmn, 
haply as low as the fourth, or even fifth, inter- 
epacc Aneuryara, which springs from the left 
or concave side of the ascending aorta, produces 
a tumour to the left of the sternum, between it 
and tbe left nipple line, and between the second 
andfifth left costal cartilages, especially abontthe 
third cartilage. The aneuryara tends to thmst the 
heart over into the right side of the chest hori- 
zontally ; and so much so, when the anenrysm 
is very big, that it comea to occupy the natnral 
position of the heart, while the heart lies alto- 
gether to the right of the sternum.' ii. Aneu- 
rysm of the transverse aorta first comes to the 
surface behind the upper part of the stemnm, 
and afterwards extends far away towards the 
left. iii. Aneurysm of the descending aorta, 
at its upper part, points below the first left rib, 
and thence extends downwards to the second 
space, iv. Aneurysm of the lower part of the 
thoracic aorta lies upon the left side of the dorsal 
vertebrEB and may cause pulsation there. The 
' St. Bart. Hoap. R«pa. vol. m. p. 1. 
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pulsation is Bometimea attended b; gyBtolic or 
diastolic Thrill. 

^ II. Percussion discoverB dalnesa in the 
same sitaatioos : namely, behind the second and 
third riba along the right side of the Bternnm ; 
behind the manubrium stemi ; to the left side 
of the sternum ; and along the left aide of the 
dorsal vertebne. The anenrjamal dulnesa ia 
sometimes continuous with the cardiac dulness, 
Bome times not. 

^ III. Inspection aometimea discovers a 
tumour in a position cfirreaponding with that 
of the palpation and percuasion aigna. In 
shape the tumour fs hemispherical, except that 
it is sometimes uneven when constricted by 
resistent fibres in overlying parts, or when the 
anenrysm itself is nodular. Aneurysm of the 
descending aorta may be so great as to push the 
scapula outwards. 

% IV. Auscultation does not afford mnch help 
to diagnoaia : there will be a first and aecond 
sound, or a systolic and diastolic murmnr, 
or a first sound and diastolic murmur, or a 
systolic murmur and a second sound, or a 
single sound or murmur, or no kind of sound 
at all. The soauds are probably those of the 
heart conducted : the systolic murmur ia due 
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to the paseage of blood through a relatively 
narrow mouth into a wider cavity, whether an 
anearysmal sac or a dilated aorta ; the diaebolic 
mnrmur is either a conducted murmur produced 
by r^:nrgitatioa at the mouth of the aorta, or is 
dne to the passage of blood out of a sac during 
its contraction, or is inexplicable. Systolic 
murmnr may be heard over the trachea j is 
sometimes louder over the trachea than at the 
base of the heart ; and may, in rare cases, be 
heard over the trachea and not over any part 
of the chest.* Murmurs, when loud, may be 
conducted far away, along the arteries. 

§ II. Uniform dilatation of the ascending 
aorta is attended by extension of percussion 
dulness to the right of the sternum (level with 
the second and third cartilages) and behind the 
mannbrium stemi. Elongation of the aortic 
arch forces the base of the heart downwards 
and to the left ; so that the apex-beat comes to 
be lower and more external than natural.^ 

' Dtummond: Brit. Med, Jouro. Oct. 21, 1882: 
p. 778. 

' W. S. Oliver wm the firat to describa a sign whioh 
has aince been called Tracheal Tugging. He tells uh to 
" plaai the patient in the erect position, and direct him 
to close his month and elevate hia chin lo the ftdlest 
extent, then graap tlie cricoid cartilage between the 



§ in. Anenryamal tumour, like other medi- 
astiaal tumonrs, will comprees oeigfabonring 
viBcera. i. PreBBure apoD the trachea cauaes 
noisy breathing (stridor), audible at a dietaDCe 
from the patient, ii. Pressure upon the bron- 
chns, commonly the right, also causes stridor : 
by auscultation, the sound will be londeBt where 
the second rib joiuH the sternum.' iii. Pressure 
upon the root of the lung produces collapse, 
dilated bronchi, bronchitis, or destruotiye pneu- 
monia, iv. Pressure upon the spongy structure 
of the lung produces relaxation or collapse of 
the part involved, v. Pressure upon the vena 
cava superior or vena innominata is attended by 
the Bigns of venous obstraction. vi. The heart is 
liable to sundry diBplacements, thus : dilatation 
of the convexity of the ascending aorta usually 
implies elongation thereof, whereby the heart is 

finger and thumb, aud use gentle upward pressure on it, 
when, if dilatation or anenryani eiiat, the polsution of 
the aorta vUl be distinctly felt trauuruitted through the 
trachea to the band." (Lancet, Sep. 2t, 1873 ; p. 406.) 
A alight degree of tugging cannot be depended upon aa 
a, sign of aneurysm : but well-marked tugging is believed 
by S. L. Macdonnell (Lancet, Mar. 1891 : pp. &35, 650) 
to indicate aueuryam of the truisverse aorta, so situated 
as to presa downwards upian the left bronchus, i>r 
adjacent part of the trachea, 

' Se« aute on p. 167, coucerning pulse-breath. 
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forced downwards and to the left : a lai^ tnmoar 
of the transverse aorta prodaces the same effect : 
anearysm of the concavity of the ascending aorta 
thmsta the heart to the right : a very lat^e 
tomonr of the descending aorta will posh the 
heart towards the right : a tnmonr behind the 
heart will press it against the front wall of 
the chest. 

§ IV. Anastomotic aortic anenrysm ; that is 
to Bay, which opens into a neighbonring part of 
the circnlating system, i. Into the vena cava 
superior : the signa are indicative of venous 
obstrQction and of anenrjsm of the ascending 
aorta ; in some cases there have been observed 
a systolic thrill and murmur in the veins of the 
neck, and a thtill and lond systolic murmur (or 
a coDtiouous hum, but loudest during the 
systole) at or below the second right cartilage. 
ii. Into the right auridc ; no signs more defiaite 
than those of an aortic aneurysm und of venous 
obstruction, iii. Into the right ventricle ; no 
definite signs, iv. Into the pulmonary artery : 
syBtoIic and long diastolic murmur at fourth left 
rib ; no natural sounds there ; diastolic thrill at 
the same spot : diastolic murmur inaudible at 
the apex-beat ; pnlsation and thrill in the carotids 
(p. 152). 
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§ V. Aortic aneurysms are simulated by pul- 
sating mediastinal tumours or abscesses (p. 295), 
and pulsating empyema (p. 231). Aneurysms, 
which do not pulsate and which are silent, 
simulate tumours of another kind. 



CHAPTER XLIV. 

OTHER INTRATHORACIC ANEURYSMS. 
§ I. — ANEURYSM OF THE INNOMINATE ARTERY. 

^ I. Dilatation of that part of the artery 
which is nearest to the heart is always associated 
with aneurysm of the ascending aorta, and is not 
attended by any distinctive signs. 

^ II. Dilatation of the distal part of the 
artery affords these signs following : i. A pulsating 
tumour, which comes up, between the origins of 
the stemo-mastoid muscle, from behind the right 
stemo-clavicular articulation, is due to an inno- 
minate aneurysm : provided there be no signs of 
aortic disease ; for aortic aneurysm may rise into 
the same position. The head of the clavicle may 
be dislocated, ii. If there be, over the tumour, 
a systolic murmur, it is conducted into the right 
carotid, but not into the left. iii. Pressure upon 
one or both of the innominate veins is common.^ 

* Cockle : Medico-Chir. Trans., vol. 1. p. 469. 1867. 



INTBATHOBACIC ANEUB78M8, 305 

§ II. — ANBXJETSM OF THE PULMONAEY ARTERY. 

A very uncommon disease, seldom discover- 
able during life. These signs are said to have 
been noted : i. More or less swelling about the 
second and third left interspaces, nigh the 
sternum, ii. Systolic, and sometimes diastolic 
impulse there, iii. Some dulness to percussion, 
iv. Very loud sounds or murmurs, especially 
systolic, in the same place. But all these signs 
are sometimes afforded by aneurysm of the 
ascending aorta (p. 298). Consecutive lesions 
relate to the right, rather than to the left, 
heart. 
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Abscess : meftiastiniil. .Sw Mediastinal. eubiliaphriLg- 
matic and hepatic, 211, 226, 228: diagnoaiH from 
pleural effusion, 182 : from pneumothorax, 211 

Accentuation of pulmonary flcoond sound, 136 

Actinomjcosia of lung, 254 : diagnosis from pleural 
elusion, 225 

Adherent pericardium. See Pericardial adhesion 

Adherent pleura. See Pleural adheaion 

Aegophony, 100, 107 

Aerifaction of lung, 105, 109, 120 

Alar cheat, II 

Amphoric auscultation soUDCle, 128: hum, 128, 131: 
percasaion tones, 65, 70, 85 : vocal resonance, 106. 
See Bell sound. Metallic tinkle, Splaahing sound 

Anemia. See Cachexia 

Anapnograph, So 

Anastomotic aortic aneurysm. See Aneurysm 

Andby, ojrtonieter, 8 

Aneurysm : bulging of chest, 31 : mnrmurs, 160 : com- 
pression of bronchi, 233 : siraulnteil by other medias- 
tinal tumours, 295 : by cancer of lung, 261 : by 
pulgating empyema, 230, 231 ; anastomotic of aorta, 
53, 152, 302 : aortic, 297 : of innominate artery. 
.^04 : intrapulmonary, ITS, 247 : of pulmonary 
artery, 305 : of ValaalTian sinua, 397 

Angnlar curyature. See Kypltosis 

X2 
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Angolas LndoTici, 10 

Aorta. See Aneurysm, Dilatation, Elongation 

Aortic murmurs : conduction of, 142, 143, 160, 163, 166, 

280 
Aortic obstruction, 284 : thrill, 62 
Aortic orifice, situation, 142 
Aortic regurgitation, 280 : thrill, 52 : arterial murmur, 

160 
Abetaeub : alar chest, 12 
Arteries, auscultation and murmurs, 160 
Articulation of voice, 102 
Ascites : effect on respiratory movemeirts, 38 : displaces 

heart, 41 
Asthma, 196 : expiratory dyspnoea, 37 
Asystoly, 148, 274, 278, 282 
Atrophy of lungs, 195 
AUENBBUOOEB discoYcrs percussion of chest, 55: method 

of percussion, 58 : pulmonary percussion tone, 63 : 

nomenclature, 64 : dictum, 81 : epigastric swelling, 

175 : pericardial effusion, 268 
Auricle, impulse, 42 : rupture of aneurysm into, 302 
Auscultation, 88 : history, 88 : methods, 91 : lungs, 95 

voice, 96 : breathing, 111 : pleura, 125 : heart, 133 

pericardium, 152 : arteries, 160: jugular veins, 170 

oesophagus, 183 : aneurysms, 299. See Table of 

Contents 



Baas, tuning fork in percussion, 60 

Back stroke of heart, 50 

Bacon, quoted, 91 

Babie, pulmonary regurgitation, 287 

Beau, theory of breathing sounds, 116 : expiratory 

murmur in femoral vein, 171 
Bell sound, 129, 131 
Bennett, intrathoracic cancer, 250 



Bekobon, u 

BIBD, hydatids of lung, 181, 252 

BoniLLAUD, bruit de rappel, 160; diastolic fcniiiral 

raurmar, Ifi2 
Bbichbt£AU, water-wheel souud, laS 
Bronchi, compression, 239, 3UI : obstructed, shape of 

chest, 31. See Dllaitation, Plugging 
Bronchial breathing, 112, 117, 118, 119 
Bronchial glands, enlargement, 296 
Bronchitis, plastic, 187. .S^ Catarrh 
Bronchophony, 97, lOi, lOU 
Brown induration of lungs, 191 
Bruit de rsippel, 150 
Bruit skodique, 63 
Bulging of chest, 31 : in hydatids, 252 : in aneurysm, 

298, 299, 304, 306 : ia plearal effuBion, ZIS, 228, 230, 



Cachexia : arterial n 

170: munnar at base of heart, 161, 291: niitial 
murmur, 292 : tricuspid murmur, 292. See Mur- 
murs of doubtful nature 

CaeIiIUS Aubelianus, raJee, 88 ; bulging of cheat iu 
bronchitis, 186 

Cancer of lung, 219 : shape of chest, 31 : movements of 
chest, 38 : vocal thrill, il -. diagnosis from pleural 
effusion, 224 

Cantering action of heart, 16 i 

Cardiac See Heart 

Cardiograph, 49 

Caniificfttiott of lung, 200, 267 

Cabswbll, second sound of heart. 134 

Catarrh of longs, 184 : shape of chest, l.j, 16, 18B : 
moTcments of chest, 37 : iu acute tuberculosis, 242 : 
simulated by pleurisy, 205 
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Gaycmous breathing, 114, 117 : rales, 124 : signs in 
pleurisy, 205 

Cavity in Inng, signs of, 246 : percnsiion sound, 83 : 
bronchophony, 106, 109 : bronchial breathing, 120 : 
amphoric signs, 128 : pulsatile sounds, 167 : vas- 
cular murmurs, 178 

Chauveau, cardiograph, 49 : yenous hum, 170 

Chest, shape, 4 : movements, 34 : puncture, 179. See 
Table of Contents 

Children, shape of chest, G : position of heart, 39 : per- 
cussion note, 66, 73, 77 

Chlorosis. See Cachexia 

Cirrhosis of lung, 256, 200 : shape of chest, 30 : displaces 
heart, 42 : diagnosis from pleural effusion, 225 : in 
phthisis, 245 : in dilated bronchi, 255 : following 
collapse, 200 

Clab, life of Auenbrugger, 56 

Clearness of percussion tones, 64, 82 : of vocal resonance, 
97 

Cockle, aneurysm of innominate artery, 304 

Collapse of lung, 198 : shape of chest, 31 : crepitant rale, 
119, 122 : in pulmonary catarrh, 186 : in bronchial 
obstruction, 203 : in dilated heart, 262 : in peri- 
cardial effusion, 268 : in aneurysm, 301 : diagnosis 
from pleural effusion, 225 

Collin, pericardial friction, 138 

COMBT, pulsating empyema, 229 

Complementary space of pleura, 174 

Conduction of sound by lung, 104 : of murmurs, 142 : 
of pulmonary and pleural sounds, 182 

Congestion of lungs, 191 

Consonance, 69 

Constrictive murmurs, 140 

Conus arteriosus, impulse, 42 

Convection of murmurs, 143 



Copland, cap-like hollow, 173 

CoBViaAET, discovers valvular thrill, 51 : discovers 

Auenbrngger, 56 : nietbod ol percossion, 59 : per- 

cuEBion reeiBteuce, 71 
Cough, thrill, 47 : resonance, 110 
CouFLAND, subphrenic abBce»H, 212 
Cracked-pot gound, GS, 72 : in pleural effusion, 216 : in 

pnenmonia, 235 : In phthisis, 247 : in cancer, 2G0 : 

in pneumopericBtdium, 271 
Creaking rales, 134 : in phthisis, 2i7 
Crepitant rale, 119, 121 : pulsatile, 158 : in oedema of 

lung, 1S9 ; in collapse of luag, 198 : ia pneumonia, 

234 : in phthisis, 247. See Dry crepitant rale 
Croup, cup-like depression, 32 
Crj, resonance, 110 : in pneumonia, 236 
Cnp-ahaped depression, 32 : in pleads;, 205, 233 
Cjrtometer, 8 

DAuoiBiLAtl, pleural effusion, 222 

Daviks, ThoB,, puncture of cheat, 179 

Deep percussion, 75 

DeformitiGB of chest, 10 

Destructive pneumonia, 203, 239 : diagnosis from 
pleuriBj, 225 

Diaphragm, positioD, 173 : in health, 173: in disease, 
174 : depression, 175 : elevation, 17B ; rupture, ^10 : 
relation to transverse constriction of chest, 16: 
paraljais, 35; congenital deflcienoy, 211. See 
Abscess Bubdiaphmgmatic 

Diastolic, definition, 38 : thnllB, 62, G3, 278, 2HS, 28S : 
impulse, 50, 297 : heart murmnn, 144, 146, 276,280, 
289:arterialmurmura,lS2,162:veaousmnrmar,171 

Diktation of aorU, 152, 2S2, 300 

Dilatation of bronchi, 355 : in destructive pneumonia. 
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Dilatation of heart, 260 : tthaipe of chett, 31 : epigastric 

pulsation, 172 : diagnosis from pericardial effusion, 

268. See Enlargement of heart 
Diphtheritic bronchitis, 187, 238 
Displacement of heart. See Heart 
Double, respiration bruissante, 88 
Douglas, heart murmur, 89 
Dbummond, pulse-breath, 157, 300 
Dry crepitant rale with great bubbles, 125 
DuCHENNE, shoulder-blade friction, 133 
Duckworth, pulmonary regurgitation, 287 
Ductus arteriosus, murmur in, 152 
Dulness of percussion sounds, 72, 83 
Duration of percussion tones, 62 
DuBOZiEZ, quoted, 134 : diastolic arterial murmur, 

162 
DyspncBa, inspiratory, 36, 190 : expiratory, 87 : in 

asthma, 196 

Elliotson, heart murmurs, 147, 273 

Elongation of aorta, 259, 281, 300 

Emphysema of lungs, 193 : shape of chest, 22 : move- 
ments of chest, 37 : friction, 126, 127 : acute, 186 : 
associated with phthisis, 247 

Empyema, 229 : shape of chest, 28, 31 : movement of 
chest, 37 : fistulous, 209 : loculated, 227 : pulsating, 
229 : diagnosis -from destructive pneumonia, 239 : 
after pneumonia, 237 

Enlargement of heart : position of impulse, 41, 42 : 
depression of diaphragm, 175. See Dilatation, 
Hypertrophy 

Epigastric pulsation, 171 : recession, 173 

Expiration, shape of chest, 5 

Expiratory dyspnoea. See Dyspnoea 

Exploratory puncture of chest, 179 
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FAnvEL, presystolic ir 

Femoral vein, expiratory murmur iu, 17! 

Fbnwiok, tricuspid obatructioo, 28fi 

FmLATSOS, rigid aorta, 283 

FistuIouB empyema, 209 - 

Flamaa, sensitive, GO 

Flat cheat, 12 

Flint, prseajBtolic apex munnur, 279 

Fluctuation, pericardial, G4, 267 : pleural, 4 

Fluid veiDB, 9i 

Foramen ovale, marmurs at, HI 

Fo&BEB, translation of Aucnbiiigger, SG 

FoBBBTUS, heart eounde, 89 

FotlRNET, froiBsement pulmonaire, l2o 

Friction, pericardial, G3, 138, 263 i simulated by pleural 

friction, 127, 261 : pleural, IT, 12G : pulsatile, 168 : 

simulated by peritoneal friction, 132 : shoulder- 

blade, 133 : shoulder-joint, 132 
FaiEDBEICH, venona murmnra, 171 ; eipitatorj mar- 

mur in femoral vein, 171 : pulsation of liver, 172 
Fulness of petcnssioii Bounds, 63 

Oairdkeb, friction of emphysema, 127 : tricuspid 
obatmctiou, 63 

Galen, alar chest, 12 : [wrlcardial fluctuation, 54 

Gangrene of lung, 240. Sn- Destractive pneumonia 

Qabbod, a. E. anemic murmurs, 291 

Gebhabdt, resonators, liO : intrapulmouary aneurys- 
mal murmar, 178 

GIBSOH, murmurs of mitral obstruction, 2T6 

Gordon, posture and heart murmurs, 147 

GOWEES, shoulder-joint friction, 132 

Gbaves, depressed sternum, 33 : pulsating pneamonia, 
337 : pericardial eSuslon, 268 : pneumopericardium, 
271 
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Greenfield, hydatid of long, 253 
Grey induration of lung. See Cirrhosis 
Gurgling rale, 123 

Hsemorrhage from and into lung, 192 

Hsemorrhagic infarctus of lung, 192 

Hsemothorax. See Pleural effusion 

Haldane, tricuspid obstruction, 53 

Hall, De HaviUand, intrathoracic sarcoma, 224 

Hall, Badclyffe, pulse-breath, 157 

Hambubgeb, auscultation of oesophagus, 183 

Habbison, sulcus, 16 : pectoriloquy, 100 

Habyey, heart sounds, 89 

Heart, auscultation, 133 : bulging, 31 : displacement, 
41, 42 : palpitation, 49 : percussion, 79, 86 : sounds, 
135 : thrills, 51. See Aortic obstruction and regur- 
gitation, Asystoly, Dilatation, Enlargement, Hyper- 
trophy, Impulse, Malformations, Mitral obstruc- 
tion and regurgitation. Movements, Murmurs, 
Pulmonary obstruction and regurgitation. Redupli- 
cation, Second sound. Tricuspid obstruction and 
regurgitation. Valvular 

Hernia of lung, 31 

Hippocrates, alar chest, 12 : auscultation by, 88 

History of aortic regurgitation, 280: auscultation, 88 
friction sound, 125, 138 : mitral obstruction, 276 
percussion, 55: physical signs of heart, 133, 138 
tricuspid regurgitation, 167 

HOBBES, on signs, 1 

HODOKIN, aortic regurgitant murmur, 280 

Hoffmann, auscultation of oesophagus, 183 

HONOB^, pleural friction, 126 

Hooping-cough, pigeon breast, 17 : cupping, 32 

Hope, back stroke, 50 : regurgitant murmurs, 273 

Humoral percussion-note, 74 
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Hydatid thrill, 75 

Hydatids of lung, 262 : shape of chest, 28, 31 : diagnosis 

from plearal effusion, 224 : punctare, 181 
Hydropericardium. See Pericardia! effusion 
Hydropueamopericardium, 155, 2T1 
Eydropaeumotborax, 18, 206, 253 
Hydrothorai, 213 : with cederaa of lungs, 190 
Hypertrophy of heart, 258, 282 : bulging of chest, 31 : 
a of chest, 43 ; impulse, J9, 50 : arterial 
See Dilatation, Enlargement 



luMBBMAKN, iatrapulmonary vascular m 

Impulse of aneurysms : of aorta, 297 : iDnominata, 304 : 

puliuouarj artery, 306 
Impulse of henjt : systolic of apex, 39, 41 : of conus 

arteriosus, 42 : of right auricle, 43 : diastolic, 5U : 

ptfesystolic, BO 
Induration of lung, brown, 191 : grey, 2^6, See 

Cirrhosis 
InfarctuB of lung, liaamorrhagic, 192 : pya^mic, 241 
Innominate artery, aneurysm. See Aneurysm 
Inspection of chest, 4, See Table of Contents 
Inspection of jugular veins, 163 
Inspiration, shape of cheat in, 5 : non-expansive, 37 
Inspiratory dyapnosa. See Djspncca 
Intrapulmonary aneurysm. See Aneurysm 



Jerking breathing, 112 

Johnson, James, regorgitant murmurs, 273 

Jugular veins, inspection, 163: pulsation, 161 : aoBcnl- 



EoLlSKO, metallic tinlilc, 131 
Kyphosis, shape of.chest, 24 
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Laennec, Bl. TeBicular breathing, 111 

Laknkeo, B. T. H.diaooyen anacnltation, 90 : SBgophonj, 
100, 107 : amphoric ham, 128 : bell Bound, 129 : 
bronchial breathing, 112 : bronchophony, 104 : 
camification of lung, 200 : cavemoaB breathing, 
114 : cayemous rale, 124 : cracked-pot sound, 66 : 
dry crepitant rale with big bubbles, 125 : heart's 
impulse, 49 : heart murmurs, 133 : metallic jingle, 
158 : metallic tinkle, 129, 131 : obscure rale, 123: 
pectoriloquy, 99 : pleural friction, 126, 127 : 
puerile breathing, 112 : puff, 114 : pulsatile pul- 
monary sounds, 156 : pulsating pneumonia, 236 : 
rales, 121 : rupture of diaphragm, 211 : tubular 
cough, 114 : Yalvular thrill, 51 : veiled puff, 115 

Lancisi, pulsating jugular yeins, 167 

Laryngeal obstruction, depression of sternum, 32 : 
simulated by hydrothoraz, 213 

Laryngeal sounds of breathing, 116 

Latham, quoted, 113 : auscultation of heart, 134, 138 

Lees, quoted, 279 

Legg, murmur in jaundice, 292 

Liver, depression, 175 : percussion dulness, 78 : pulsa- 
tion, 174 : relation to constriction of thorax, 16 : 
tumours, diagnosis from pleural effusion, 225. See 
Abscess, Subdiaphragmatic 

Lobular pneumonia. See Pneumonia 

Loculated empyema. See Empyema. 

Loculated pneumothorax. See Pneumothorax 

Loudness of sound, 61 

Louis, angulus Ludovici, 10 : on emphysematous 
crepitation, 125 

LuDWiG and Hesse, closure of cuspid orifices, 275 

Lungs, auscultation, 95 : conducting power, 104 : elas- 
ticity, 179 : palpation, 45 : percussion, 71, 77, 82 : 
relaxed, 71, 82; vascular murmurs in, 177. See 
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AcHoomjcotis, AerifactioD, Aneurysms, Atropbj, 
Brown indnration. Catarrh, Cavitj, CirrhoslK, 
Collapse, Congestion, Diphtheritic bronehitis, 
Emphysema, Gangrene, Grey induration, Hfemotr- 
hdge, Hernia, Hydatids, Induration, Infarctus, 
(Edema, Phthisis, Plugging, PneumoconiOBia, Pneu- 
monia, Solidification, Syphilis, Tuberculoaia 

Maodonnell, tracheal tagging, 300 

Hack£NZIB, auscultation of cesophagus, 133 

Mahot, hepatic pulsation, 172 

Malformation of heart, 293 

Maret, cardiograph, 49 

Haekham, dilated auricle, 13 

Uator, Bounds of fiBta! heart, 89 

Measurement of chest, 9, 27. See Cyrtometer 

Mcdiaetinal abscess, 295 ; tnmour, 295 ; emphysema, 296 

Mediastinum, position, 176 

Membranous bronchitis, 187 

Mebhieb, hydatid of lung, 253 

Metallic jingle, 1G8 

Metallic ring. 65, 70, 72, 8B, 129 

Metallic tinkle, 129, 131 

Mitral murmurs, li3 : valve, position, 142 
I Mitral obstruction, 27C : thrill, 53 : and aortic reg 
I tatioD, 263 : and tricuspid obstruction, 286 

' Mitral regnigitation, 143, 273: thrill, 62 ; with a 
regurgitation, 2S3 

Moii£T, heart muimurs in pregnancy, 292 

MONTAIQHB, qooted, 90 

Moore, hypertrophy of heart, 31 

MOBTOK, shapes of chest, 14 

Movements of respiration, 34 : of heart, 38, 48 

Mucous rale, 123 

Muffled percussion sounds, Hy 83 
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MuLLEK, emphysema of mediastinam, 296 

Mormnn, in general, 94 : aneurysmal, 160, 299 : arterial, 

160 : cardiac, 139 : subclavian, 161 : TascalAr in 

lungs, 177 : venous, 170 
Murmurs of doubtful nature ; at base of heart, 151, 223 : 

in general, 290 
Muscular rumble, 188 

Nasal bronchophony, 100, 108 

Obscure rale, 128 

Obstructive murmurs, 140 

CEdema of lungs, 189, 213 : crepitant rale, 121 

CEsophagus, auscultation, 188 

Old people, shape of chest, 8 : position of heart, 40 

Oligaemia. See Cachexia 

Oliyeb, tracheal tugging, 300 

Ormbrod, E. L. pulmonary obstructive murmur, 289 

Osteal percussion tone, 63 

Palpation, 45. See Table of Contents 

Parasternal line, 10 

Pabbot, venous murmurs, 171 

Pectoriloquy, 99, 104 

Percussion, 55. See Table of Contents 

Pericardial adhesion, 272 : recession of chest wall, 43 : 
recession; of epigastrium, 173 : cup-shaped depres- 
sion, 32 

Pericardial effusion, 265 : bulging of chest, 31 : move- 
ments of chest, 38 : fluctuation, 54 : puncture, 180 

Pericardial friction. See Friction 

Pericarditis, 263 : in empyema, 228 

Peritonitis, movements of chest, 38 : friction, 132 

Phillips, murmur at base of heart in pleural effusion, 
224 
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Phthinoid Kheats, 12, tit 

PliLhiBia pulmonalis, 24^ : shape of chust, 'dG, 30, 32 : 
movements of cheat, 36 : displacement of heart, 42 : 
vocal thrill, 47 ; nncovera heart, 86 : vflsonlarmur. 
mars, ITS : punctare of cavity, 181 : pneuinothorBi, 
209 : diagnosis from pleurisy with effnsion, 225 : 
simulated by collapse of lung, 199, 200 : by pleurisy, 
205 : by loculateil pneumothorax, 210 ; by caacer of 
lung, 249 ; by dilated bronchi, 255 : by actinomy- 
cosis, 264 ; by cirrhosis of lung, 267. See Destruc- 
tive pneumonia 

Physical examination, 1 : method of, 3 : signs, 1 

Pigeon breast, Ifi ; followed by emphyeenia, 24 

PlOBET, theory of percussion, 57 ; method, sy : osteal 
tone, G3 : humoral sound, 74 : peroni 
71 ; hydatid thrill, 75 ; segophany, 100 

Pitch of tones, 63 

FJt«h-pipe, nse of, 101 

FiTBES, aigne de sou, S18 

Flessigraph, 60 

Pleural adhesion, 232 : shape of chest, 30, 32 ; 
ment of chest, 38 : heart uncorercd, Sii : n 
tinum displaced, 176 

Pleural eSosion, 214 : shape of chest, 27, 31 : n 

of chest, 38: diaplacementof heart, 42 : vocal thrill, 
46 : relaxation of lung, 83, 84 ; percnaaion dulness, 
84 : depression of diaphragm, 176 : displacement of 
mediastinum, 171) : puncture of chest, 1T9 : 
bronchial breathing, 120 ; diagnosis from collapse, 
200, 201 ; from pneumonia, 237 : from hydatids, 
253 : from cancer, 260 : from actio omyeosis, 254 : 
from pericardial eCuE ion. 269 : in contracting cancer 
of lung, 249. Set Empyema, Hydrothorai, Pleurisy, 
Pneumothorax 

Pleural friction. See Friction 
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Pleural sounds, 125 

Pleurisy, 204 : with effusion, 214 : moYements of chest, 
38 : rale, 187, 206 : simulates phthisis, 205 : in 
embolic pneumonia, 241 : diagnosis from cancer, 
250. See Empyema, Pleural effusion, Pleural 
adhesion 

Pleximeter, 59 

Plugging of trachea and bronchi, 202 : diagnosis from 
catarrh, 187 : shape of chest, 31 : movements of 
chest, 37 

Pneumatometer, 35 

Pneumoconiosis, 248 

Pneumonia, 234 : lobar, 234 : lobular, 238 : destruc- 
tiye, 239 : gangrenous, 239 : embolic, 241 : crepitant 
rale, 122 : after plugged bronchi, 203 : diagnosis 
from pleural effusion, 225, 237 : simulated by acute 
tuberculosis, 243 : by cedema, 190. See Destructiye 
pneumonia 

Pneumopericardium, 86, 129, 271 

Pneumothorax, 206 : shape of chest, 28 : moyements of 
chest, 38 : percussion tone, 68, 82 : amphoric sounds, 
128 : false murmurs in, 157 : simulated by 
catarrh, 187 : by phthisis, 246 : diagnosis from 
emphysema, 194 : loculated, 210 : in embolic pneu- 
monia, 241 : in pulsating empyema, 230 : in 
hydatid, 253 

POLAILLON, congenital defect of diaphragm, 211 

POPHAM, praesystolic jugular pulsation, 165 

Position of body, effect on murmurs, 147 

Powell, displacement of mediastinum, 177 

Praesystolic impulse, 50 : murmurs, 144, 146, 276, 286 : 
pulsation in jugulars, 165 : thrills, 53 : yenous mur- 
murs, 171 

Pregnancy, heart murmurs, 292 

Pressure, effect on murmurs, 147 
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Pteijgoid. See Alar 

Puerile breathing, 113, 117 

Pnff inbreathing, lU, 118, lS-b Veiled puff 

Pulmometei, 35 

Pulmonal percusBion tones, 63 

Pulmonary. See LungH 

Pulmonary apoplexy. See Hiemorrhage 

Pulmonary artery, positioa o£ orifice, 142 : embolism ol 

211 : niptuie ol iiortic aneurysm into, 902. Se 

Aneurysm 
Pulmonary obstruction, 289: thrill, 53 
Pulmonary percussion EOUnd, 77, 82 
Pulmonary region, percuEsion of, 77, 81 
Pulmonary regurgitation, 287 ; thrills, 52 
Pulsatile crepitation, 158 : plenral friction, 158 ; reepl- 

ratory sound, 156 
Pulsating cancer, 261 
Pulsating empyema, 229 
Pulsating pneumonia, 236 
Pulsation, aneuryama!, 237: epignstrio, 171; jugulnr 

veins, iU 
Pulse- breath, 157 
Puueture of chest, 1711: in pleural cflusion, 22J : in 

hydatid disease, 181, 253 
Pyjemio infarotus of lung, 341 
Pyopneumothorax, 206, 211) 
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Bales, 121 : amphi 

pulsatile, 158 
It&KsoME, stcthometry, 35 
Recession, epigastric, 173 : of chest 

i5. See Inspiratory dyapnceik 
Reduplication, heart saunds, 149 
Regurgitant marmurs, HO 
Relaxation ol lung, 71 
L- O.A. 



, 187, 205, 214: 
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Resistencc in percussion, 74, 85. See Percussion in 

Table of Contents 
Resonance in percussion, 68. See Tone, Vocal resonance 
Resonators, 60 
Respiration, movements, 34 : wholly abdominal, 38 : 

wholly thoracic, 38; sounds. 111 : effect on heart 

murmurs, 148 : pulsatile sounds, 156 
Retnaud, pleural effusion, 46 : pleural friction, 126 
Rhinophony, 108 
Rhonchus, 121, 124 

Richardson, auscultation of oesophagus, 183 
Rickets, shape of chest, 19: causes pigeon breast, 16: 

constricted chest, 15 : pulmonary catarrh, 186 
Ringer, signs in veins of neck, 171 

Savart, fluid veins, 94 

SCHREIBER, venous murmurs, 171 

Scoliosis, shape of chest, 18, 31 

Second sound, accentuated pulmonary, 136, 191 

Senac, pericardia] effusion, 268 : pericardial fluctuation, 
54 : pulsation of liver, 172 

Septum ventriculorum, perforate, 141, 146 

Shaftesbury, quoted, 102 

Shoulder-blade friction, 133 

Shoulder-joint friction, 132 

Shrinking, local of chest, 32 

Sibilant rale, sibilus, 124 

SiBSON, peritonaeal friction, 132 : aneurysm of Valsal- 
vian sinus, 297 

Signe de sou, 218 

Skebbitt, conduction of sounds, 183 

Skoda, theory of percussion, 57 : full sounds, 62 : tym- 
panitic sounds, 62 : veiled puff, 115, 118 

Solidiflcation of lung, 105, 109, 120 

Sonorous rale, 124 
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Souffle. See Puff 

Sound, in general, 61. See Heart, Percussion, Respira- 
tion 

Spirometer, 36 

Splashing sound, pleural, 130, 131 : pericardial, 155 

Spleen, percussion dulness, 79 : in pleural effusion, 218 

Sputa, stinking, 240 

Stethograph, 35 

Stethometer, 35 

Stethoscope, 91 

Stokes, pulsating cancer of lung, 251 

Stoll, percussion, 56 

Stomach, percussion, 65, 79 

Stone, aegophony, 107 

Subclavian murmurs, 161, 248 

Subcrepitant rale, 123 

Subtympanitic percussion sound, 63 

Succussion splash, palpable, 48. See Splashing sound 

Superficial percussion, 75 

Swift, quoted, 198 

Syphilis of lung, 248 

Systolic impulses, 39, 41, 48 : heart murmurs, 144, 146, 
273, 281, 284, 285, 289 : recession of chest, 40, 43 : 
thrills, 52 : venous murmurs, 171 : jugular pulsa- 
tion, 166 : arterial murmurs, 161 

Thoracometer, 35 

Thrill, aneurysmal, 299, 302 : percussion, 75 : valvular, 

61 : vocal, 45 
Thymus, enlarged, 295 
Tinkle. See Metallic tinkle 
Tone, 61, 64, 66 

Tonsils, enlarged, cause pigeon breast, 17 
Trachea, compression by aneurysm, 301. See Plugging 
Tracheal percussion tones, 63, 82 
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Tracheal tugging, 300 

Transverse constriction of chest, 14 

Tkaube, on aortic obstruction, 284 

Tricuspid obstruction, 280 : thrill, 53 

Tricuspid regurgitation, 285 : venous pulae, 166, 172 

Tricuspid valve, position, 142 

Trousseau, bell sound, 130 

Tuberculosis of lungs, 242 : simulated by empyema, 229. 

See Phthisis 
Tubular breathing, 114, 118: percussion tones See 

Tracheal 
Tumours, abdominal, movements of chest, 38. See 

Aneurysm, Cancer, Hydatids, Mediastinal 
Tuning fork, 60 
Tympanitic tone, 62, 82 
Tyndall, sound, 61 

Valsalvian sinus, aneurysm. See Aneurysm 

Valves of heart, 142 

Valvular murmurs, 140 : thrills, 51 

Van Swieten, alar chest, 13 : crepitant rale, 88, 124 

Veiled puff, 115,118 

Veins. See Femoral, Jugular, Pulsation, Venous 

Vena cava, rupture of aneurysm into, 168, 302 

Venous hum, 170: pulsation, 164 

Ventricle, rupture of aneurysm into, 302 

Vesicular breathing, 111, 117 

ViEUSSENS, pulse of aortic regurgitation, 282 

Vocal resonance, 96 : thrill, 45 

Voice, 101 

Wade, anastomotic aortic aneurysm, 152 
Walshe, cracked-pot sound, 73: emphysematous fric- 
tion, 127: pectoriloquy, 105 
Wabd, venous hum, 170 
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Water-wheel sound, 157, 271 

Watson, haemothorax, 226 

West, S. paracentesis of pericardium, 181 

Whispered bronchophony, 99 

Whooping cough. See Hooping cough 

Williams, crepitant rale, 121 : tracheal tone, 63 

Willis, Thos., metallic tinkle, 88, 129 

WiNTRiCH, tuning fork, 60 : Skoda's terminology, 63 : 
cracked-pot sound, 73: aegophony, 107: variable 
pitch of cavernous percussion tones, 245 

WoiLLEZ, cyrtometer, 8 



THE END. 
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